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American Iron and Steel Institute Meeting 


Fifteen Hundred Steel Men Attend the Twenty-first General 
Meeting—Valuable Technical Papers Read—Judge Gary’s Ad- 
dress Features the Meeting. 


HE twenty-first general meeting of the American fully and contentedly there must be not only forbearance, encour- 
Iron and Steel Institute was held at the Commodore maa ane ee od every ira a of ee 
o the Iimit of propriety an justice, but there must also be enter- 
Hotel, New York, on Mav 26. There were three Ses- tained by every individual, consistently and constantly, a spirit 
sions, the forenoon and afternoon sessions being devoted of patience, pluck. energy, generosity, loyalty and charity fully 
to the address of Judge Gary and the reading of a num- up to his or her highest intelligence. 
ber of the technical papers. In the evening a banquet Gentlemen here assembled, we must do our part. We must 
was held. The technical program presented at this meet- be fair and just. as loyal to the Government as we were during 
; : : Th d the war. We must treat others in such manner as to be entitled 
eal was very interesting. e€ papers read were as to their approval. 
OHOWS : 


Little need be said about the changed and changing business 


: . conditions for the better in the iron and steel industry. The 
U A saan of ag oe oo sate ig Chairman facts and figures have been and are being published. The volume 
nited States Steel Corporation, New York. is large and increasing. The profits are not satisfactory, but 


“ few, if ary, ought to be doing business at a loss, and we shall 
A a Develop ae the Iron and Steel Industry of soon, I hope, settle down to a readjusted basis of prices and 
ustralia, Dav id Baker, General Manager, The Broken rates that is fair and reasonable and on a comparative parity. 
Hill Proprietary Company, Newcastle, N. S. W., Aus- Let us be moderate in our demands. Profiteering will be more 
tralia. and more exposed and eliminated. I could if necessary refer 
7 : be to some outrages which still exist; but the general public, when 
The Relation of the Doctor to the Steel Plant, correctly informed, is disposed to be just and it will not long 
Loyal A. Shoudy, Chief Surgeon, Bethlehem Steel Cor- overlook nor condone the exceptional glaring injustices that still 
poration, Bethlehem, Pa. obtain in prices and rates. 
i; eee : ; Ever since the armistice was signed, when I have spoken it 
Industrial Housing,” C. L. Wooldridge, General has been hopefully as to the long business future. I am still an 
cs Aas y as. 
Superintendent, Carnegie Land Company, Pittsburgh, Pa. optimist. And likewise are you. It is seen in your counte- 
: j j nances. Big, even profitable, business has been ahead of us all 
“The General Effect of Electrification of Steel Mills these years, though it has been at times obscured. Now we seem 
Upon Their Operation,” Wilfred Sykes, Assistant to i be nearer a heer see a But eve ane in othe or ee 
. vs . ; life, employers and workmen, professionalists, merchants, finan- 
Operating Vice President, Steel & Tube Company of ciers, mechanics, artisans, all, properly supported by our Gov- 
America, Chicago, III. ernment, may and will, as never before, ublize to the Seite 
“ . ; advantage of our own people and others the existing and pro- 
R ‘The ee ae Mars ee elt ete ductive wealth of this great country. 
CEN rank 1.. Nason, Geologist, West Haven, Conn. Optimism arises from opening one’s eyes and ears and mind 
“Methods of Using Fuel in Open Hearth Furnaces,” to the good things 7 oY, ape args and overruling Provi- 
ie ; dence has bestowed. ay all of us have sense to appreciate. 
W. C. Bulmer, Superintendent, Open Hearth Depart- Pity the chronic blind, deaf and foolish pessimist of the United 
ment, Ohio Works, Carnegie Steel Company, Youngs- States. 
town, Ohio. The prosperity and welfare of all the people depend upon 
. ; : the enactment. the administration and the enforcement of law. 
; Part of the papers which were read are contained in It furnishes the fundamental distinction between human beings 
this issue of Tne Brast FURNACE AND STEEL PLANT. of today and the cave dwellers of the past. 
Others will appear next month. All fair-minded, right thinking men and women will agree 


‘that laws should be adopted, maintained and enforced strictly on 


Judge Gary in his annual address said in part: the basis of equal opportunity and equal responsibility to every 


Since the armistice of 1918 I have never spoken publicly man, woman and child, wherever located and whatever the sur- 
without referring, though with brevity, to the signs of danger rounding ciscumistances may be. _ oo 
and depression. the possibility of demoralization and disaster as Any law in its existence or administration that discriminates 
the result of the military cataclysm which for four years and in favor of or against any individual, calling or location 1s essen- 
more convulsed the world. We have not, I think. entirely passed tially wrong and is injurious to the whole body politic. Any 
from under the clouds of adversity. Certainly we are carrying person who, for selfish reasons or as an advocate for another, 
hitherto unheard-of heavy governmental financial burdens. At insists upon a claim contrary to the one expressed is disloyal to 
best. these will not soon be fully discharged. To bear them grace- the principles of our national scheme of government. 
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These principles should always be borne in mind by the ex- 
ecutive, the legislative and the judicial departments of govern- 
ment; by the fariner, the merchant, the banker, the carrier, the 
manufacturer, the miner, the employer, the employe, the pos- 
sessors of capital and the impecunious; and in these days par- 
ticularly they should be constantly emphasized in the minds of 
all professionals—those who attempt to instruct or to minister 
to the wants of others. 


I trust we of the iron and steel industry are conscious of 
our obligations to the laws of the land, to the general public and 
to our neighbors, those with whom we come into business con- 
tact. This should be our constant thought and study. This is 
a substantial part, nay, the controlling spirit of this Institute. 


On the other hand, we have the right to insist that all 
others shall be required to conform to the same strict accounta- 
bility; and that we shall receive the same protection and bene- 
fits that are accorded to others. <As the prosperity of the coun- 
try is vitally affected by the passage and administration of laws, 
even by the tinkering of legislation, so called, it is deemed appro- 
priate to discuss before the business men of an important manu- 
facturing industry some of the current proposed legislation, even 
though what we may say or think may have little influence. 


There should be a commission of well paid, high minded, 
intelligent, competent and non-partisan appointees, authorized to 
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ascertain and communicate the facts and figures, and their re- 
ports should be frequent so that, if deemed necessary, a change 
or amendment to the tariff laws could be made at any time Con- 
gress is in session. 


The head of the great steel trust declared he wel- 
comed fair laws for the regulation of industry or investi- 
gations that were honest and non-partisan. He said: 


The progress and prosperity of no nation can long endure 
if any single factor in economic life shall be especially favored 
or punished or exempted. 

He therefore contended, he said, that trade unions 
and farmers’ organizations should be subject to exactly 
the same kind of regulaton as industrial and commercial 
organizations. 


Mr. Gary opposed immediate passage of soldier 
bonus, because “the load of taxation ought to be light- 
ened, not increased.” If passed at a later date he ex- 
pressed strong approval of the sales tax as a method of 
raising the money. 


Gas and Air Valves for Open Hearth 
Furnaces 


Discussion of the Development of the Various Types of Valves 
for Which Each Inventor Claims Some Superiority. 


By WILLIAM C. BULMER,* Superintendent, 
Open Hearth and Bessemer Depts., Ohio Works, Carnegie Steel Company, Youngstown, Ohio 


of gaseous fuels, it follows that he knew nothing 

of their application in his furnace. His experience 
was confined to the burning of solid fuels, such as wood 
and charcoal, and later to the organic deposits of the 
earth, of which coal, peat and lignite are examples. It 1s 
reasonable to assume that one of his very first problems 
included the regulation of temperature, which he solved 
by the use of the forced blast of the bellows. Wauth the 
increase of his knowledge he learned that a further regu- 
lation of temperature was necessary, and we find him 
placing a movable cover over his chimney, or a damper 
or slide in the flue leading to it, whereby the passage of 
the waste gases to the atmosphere might be constricted 
at will or as his process demanded. He augmented this 
by the use of doors covering the opening through which 
he introduced his fuel, and over the pit from which the 
ash was removed. These contrivances not only permit- 
ted him to govern his temperature, but they also pro- 
vided a means whereby he could control the character 
of the reactions taking place in his furnace, and we find 
him able to produce a reducing atmosphere, where one 
of an oxidizing nature did not suit his process. 


In the development of the early blast furnace, it was 
discovered that large quantities of useful fuel, escaping 
from the top in the form of a gas, might be utilized for 
preheating the blast air for the furnace. This was accom- 
plished by burning the gas in a chamber, through which 
the air was passed by means of cast iron pipes or con- 
duits. From this grew the practice of burning the gas 


A S the early metallurgist had little if any knowledge 


*Abstract of paper presented before American Iron and 
Steel Institute, New York, May 26, 1922. 
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in a series of chambers and alternately passing the blast 
air through them before it entered the furnace. These 
inventions made possible the saving of more than one- 
half of the fuel otherwise necessary for the process. 


The experiments of William and Frederick Siemens 
in the production of steel in reverberatory furnaces began 
as early as 1856. They found that they could not suc- 
cessfully obtain the results desired by the use of cold air 
in the combustion of their fuel, which led to the adoption 
of the regenerative principle characteristic of open 
hearth furnaces. Higher temperatures and an economy 
in the consumption of fuel were a natural consequence. 


As all regenerative types of furnaces require a peri- 
odic reversal of the flow of gases through them, some 
mechanical agency must be employed to cause the change 
of direction. The simplest device for this purpose is the 
butterfly valve, and naturally it was the one first adopted. 
It served the purpose and would be the ideal contrivance 
if the material of which it is made did not become dis- 
torted through the expansion and contraction caused by 
the variation of temperature to which it is subjected. Its | 
use for the regulation of the air has been more or less 
satisfactory, and in some cases it still survives as an 
adjunct to certain classes of air valves, but its applica- 
tion to the reversal of gas has not met with favor. 


Apparently little effort was made towards the im- 
provement of the early valves until the year 1889, when 
a water-cooled butterfly valve was installed at No. 2 
open hearth plant of Carnegie, Phipps & Company at 
Homestead. The idea, of course, was to prevent distor- 
tion, but difficulty was encountered in keeping it water- 
tight and it was replaced by a cast iron one of the dry 
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class. This, in turn, gave way to the double-seated mush- 
room valve in 1900. 


Minimum Resistancé to Flow of Gases. 


The chief requisites of a proper valve are an effec- 
tive seal and an unrestricted passage. The choice of a 
valve requires most careful consideration, as upon the 
fulfillment of certain requirements depends the suc- 
cessful operation of the furnace. In order of importance 
we should consider, first, the valve having the minimum 
resistance to the flow of gases, combined with the least 
amount of leakage past the valve. 

From investigation of installations now in use, it can 
be safely stated that the effective draft in the flue lead- 
ing from the checkers will seldom be over 50 per cent of 
that found at the base of the stack. To determine the 
cause of draft failure, in the early stages of the campaign 


TO STACK. 
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of the gas in passing through the valve formed zones of 
eddy currents which resulted in a partial vacuum. The 
moving of the pressure testing pipe across the area of the 
valve port would show readings varying from .4 in. to 
minus .1 in. water column. Needless to say, the actual 
area of flow through the port was considerably less than 
the total area, which of itself was too small for the 
amount of gas to be handled. Not only did the four right 
angle turns, necessitated in the flow of the gas out of the 
flue through the valve and back to the flue, cause serious 
frictional losses, but the impingement of the gas on the 
extending water seal was also a detrimental factor. 


Resistance to flow through the valves has a very bad 
effect on the operation of any furnace, as the slowing up 
in the time of heats and the final shutting down of the 
furnace on account of the clogging of the air checkers 
are largely due to the lack of sufficient draft to pull the 
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Fig. 1—Arrangement of flues for Knox Valves. 


on furnaces at South Chicago, measurements were taken 
throughout the entire system of flues between the re- 
generative chambers and the stack. The gas valve was 
of a well known type used in conjunction with a butter- 
fly air valve, and when measurements were taken in the 
flue on each side of these valves there was found to be 
a frictional loss amounting to 52 per cent of the stack 
draft. This is not at all an unusual condition, as instal- 
lations have been found where the effective draft in the 
checker flues was only 30 per cent of that of the stack. 
In a heating furnace at South Chicago, on account of a 
difficulty existing in the draft, a considerably higher 
stack was built before an investigation of the conditions 
was made. As little improvement was found in the 
working of the furnace, a search was made to determine 
the cause of the trouble and it was found that the loss 
of draft, due to the valve and turns leading to and from 
it, amounted to 72 per cent of the stack draft. Obviously, 
in this case, the valves were altogether too small for the 
furnace. I have known of measurements being made at 
various plants on the draft loss due to the valves, and in 
no case have I found it to be less than 27 per cent, and 
this on a furnace where the valves were of rather ample 
size. In another investigation as to draft and pressure 
conditions existing through a gas valve, portions of the 
producer gas port of the valve were found to show a 
negative reading. This indicated only that the churning 
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waste gases through the restricted opening. The dirt 
will accumulate in inverse proportion to the draft at the 
checkers, and only a sufficient pull at all times will insure 
a sharp working furnace. It is not difficult to decide, 
therefore, that the type of valve to choose is one that 
will permit of the draft at the checkers being as near to 
that of the stack as possible. 


In addition to the valves, another factor which should 
be considered with reference to a free flow of the gases 
is the directness of flue passage with the shortest pos- 
sible length, not only between the furnace and the stack, 
but also between the gas producers and the valves. Sharp 
turns in the flues, poorly designed valves, or a combina- 
tion of both, will have a very detrimental effect upon the 
working of the gas producers, as it requires excessive 
pressure to drive the gas to the furnace, resulting in poor 
gas and improper producer operation. Many installations 
of restricted valves with poorly designed flues will be 
unable to properly procure a sufficient supply of good gas 
to operate to the best advantage with the adojion of 
the present day sharp working furnace, but in many cases 
this can be materially improved by the adoption of a 
valve having unrestricted passage. 


Advantages of the One-Way Valve. 


Valves may be divided into three groups, namely: 
one-day, two-way and four-way, depending upon the 
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number of directions of gas or air passage through them. 
Those of the one-way group are the only ones which 
offer means of regulating the flow of gases to and from 
each checker chamber separately without additional 
equipment in the form of extra dampers or valves. 

If a furnace is designed for proper distribution of 
the waste gases between the air and gas checkers, this 
distribution will not be maintained for long without 
proper valve regulation. The accumulation of dirt in the 
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Fig. 2—The Blair valve. 


air checkers will add frictional resistance, which will de- 
crease the proportionate amount of waste gases going 
through these checkers and the furnace will soon be 
thrown out of balance. By the use of a one-way valve, 
manipulation of the floor stands can be made to open 
the valve to any required degree, and at all times in the 
furnace campaign any desired proportion of the waste 
gases can be put through either of the chambers. The 
same regulation of the incoming gas can be made to off- 
set the disadvantage of. unequal port areas on either 
end of the furnace. This regulation should be particu- 
larly useful in a plant which does not run through Sun- 
days. With only sufficient gas kept on the furnace during 
the Sunday shutdown to keep the furnace hot, the air 
chambers usualiy become much colder than the gas 
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chambers and it is not until two or three days later 
that the temperature of the chambers is properly bal- 
anced. With a single-way valve installation, the regula- 
tion can be made such that practically all the waste 
gases, during the period in which the furnace is simply 
being kept warm, can be caused to go to the air cham- 
bers, thus keeping them up to a much better temperature 
than would otherwise be the case. 


Another advantage of a single-way valve is that it 
can be adapted to any desired flue layout and could often 
be readily installed to correct present difficulties, due to 
poor flue arrangement, with a poorly constructed valve 
that mrght be in use. For waste heat boiler work a valve 
giving straight line flow with a minimum of exposed 
water-cooling will give the best results. ‘Not only does 
this type of valve insure higher waste gas temperature to 
the boilers, but because of their offering practically no 
resistance to the passage of the gases, they require less 
power for operating the boiler fan. The argument might 
be offered that where waste heat boilers are used, suf- 
ficient draft can always be obtained by the use of a suf- 
ficiently large fan, but this would be poor reasoning, for 
if between the stack and furnace ports certain frictional 
resistance can bc tolerated, it is much better to have this 
resistance offered by a closer laying of checkers than by 
unnecessary resistance through the valves or with nor- 
mal areas through the checker chamber. The less the 
resistance olfered by the valves, the smaller the incoming 
and outgoing ports can be made, which will result in bet- 
ter combustion conditions. 


Types and Classes of Valves. 


Valves may be of the following types: slide or damper, 
butterfly, mushroom and movable hood. They may be 
classed as dry, refractory-lined, water-cooled and water- 
sealed. 

The slide and butterfly types may be any of the 
classes or combination of classes, but the water seal is 
rarely applied to them. The mushroom type may be of 
any of the classes. The movable hood type is usually 
refractory-lined and water-sealed, although the refrac- 
tory lining is sometimes omitted. In a general way the 
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butterfly valve may be considered as a modified slide or 
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damper, and we can state that the slide valve, of all those 


me 
devised, offers the last obstruction to the passage of the 


Ld 
Fig. 3—The Isley valve. 

gas through it. Invariably, in the other types, a change 
of direction in the path of the gas of from 90 degrees to 
180 degrees, and in some cases as much as 360 degrees, 
occurs, and the friction losses are therefore bound to 
occur. 

In the dry class no attempt is made to cool the casting 
or plates of which the valve or its seat is made. The 
slide and butterfly are frequently of this character. 


The refractory-lined valves are confined mostly to 
the slide, mushroom and movable hood types, although 
nearly all have the surrounding hood, where such is em- 
ployed, lined with brick. Refractory linings are hard to 
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hold in place because of the jar that accompanies the 
reversal, and no matter how tightly wedged when put in 
service the lining will eventually loosen and fall out. 


The water-cooled valves embrace the slide. butterfly 
and mushroom types. They have the principal parts, in- 
cluding the seat, filled with moving water, whereby an 
even temperature within the member is maintained and 
distortion from expansion and contraction prevented. 
They are not always reliable in this respect and are par- 
ticularly lik-ly to fail after a short time when made of 
cast iron. | 


About the year 1914, experiments were begun with a 
water-cooled damper valve made of rolled stee! plate and 
at the present time it is possible to procure a welded steel 
plate valve working on.an inclined water-cooled seat, 
each having machined surfaces where contact is made, 
that will give a minimum amount of leakage and is so 
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water and exposed water-cooled parts to one having a 
minimum amount of exposed cooling surface, resulted 
in an increase of temperature in the waste gases going 
to the boilers of approximately 180 degrees. This tem- 
perature difference checks up very well with the usual 
temperature drop found through the ordinary types of 
valves which offer a large amount of exposed cooling sur- 
face, and in one investigation J found the temperature to 
show a difference of 240 degrees. A similar change of 
valves at Wierton has resulted in their increasing the 
waste heat boiler output from 58 per cent to 78 per cent 
of rating. Wierton is getting this rating from their boil- 
ers on a low coal consumption, which, when their fur- 
naces are working properly, is in the neighborhood of 
450 pounds per ton of ingots. 


Another objection to the use of a valve having a 
water-sealed seat has been that it is always liable to 
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Fig. 4—Reversing valves and flue arrangement—Pennsylvania Steel Company, Steelton, Pa., 1910. 


constructed that any expansion or construction that 
might take place does not tend to distort the valve and 
destroy the sea!. Some trouble was experienced with the 
accumulation of a carbonaceous material on the face of 
the valve which might tend to cause leakage, but with the 
present valve the trouble has been so slight that it is being 
given very little consideration. The adoption of a re- 
fractory surface, where the valve is exposed to the pro- 
ducer gas, will materially aid in eliminating any slight 
trouble that might be caused from this source. 


Water-sealed valves provide the most perfect seal that 
has as yet been devised and can be used effectively with 
the mushroom or the movable hood. In each case a pro- 
jection of the valve is plunged into a basin of water of 
sufficient depth so that the liquid column will more than 
balance the difference of pressure within the conduit and 
the atmosphere or adjacent passageway. The glaring 
fault of this class of valve lies in the water evaporation 
that takes place from the basin; the passing hot gas picks 
up the vapor and is cooled to an appreciable extent. 
There 1s also more or less water splashed into the gas 
flues at each reversal. This not only must be evaporated, 
but coming in contact with the brickwork of the flue 
causes deterioration. At the Gary works of the Illinois 
Steel Company, on some of their stationary producer 
gas furnaces, the change from a valve having exposed 


Google 


leakage in portions that are hidden from the view of 
the furnacemen, and it is only when the effect upon the 
working of the furnace is noted that inspection, which 
in most cases is difficult, proves that the trouble is due to 
a crack in the casting, and it not infrequently happens 
that a negative pressure will cause a portion of the water 
to syphon from the basin into the flue. The substitution 
of welded steel plate seats for cast iron seats has to a 
great extent eliminated the trouble due to leakage, but 
the immersion of the valve into the water when the seal 
is made will remain a constant factor in the splashing 
of water over the edge of the seat and into the flues. 
The brick walls that form the flues and support the valve 
suffer from the effect of this moisture and the resultant 
weakening of the joints often causes leakage of gas from 
the gas passage into the waste gas flue, which often con- 
tinues for a considerable length of time before becommg 
sufficiently bad to cause detection. The impact upon the 
seating of certain types of water-sealed valves is an added 
source of destruction to the seat, and not only do you 
have a serious loss, due to leakage of water into the 
flues, but in most cases it is necessary to stop the opera- 
tion of the furnace until the seat can be replaced. 

An added security is provided against gas leakage 
past the valve in one make in which the flues are com- 
pletely separated by means of a brick-lined tube, acting 
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on the same principle as a switch in a railroad track, 
whereby the flues are connected as desired and the 
change in the flow of gas controlled. The water in 
connection with this valve is of comparatively small 
area, open to inspection at all times. 


For moving valves every known method has been 
applied, including hand power, hydraulic, pneumatic and 
steam cylinders, and electric motor. The latter method 
is no doubt the most satisfactory, and its popularity will 
increase in the future. Whatever the mechanism em- 
ployed, it should be. of a sturdy character and able to 
withstand the strains that are put upon it. 


The theoretical relation of the areas of gas and air 
valves and openings into the furnace has been discussed 
by numerous authors and for those who may be :nter- 
ested in this phase of the subject, reference is made to 
the paper on “The Principles of Open Hearth Furnace 
Design.” by Charles H. F. Bagley,* and also to the paper 
on “The Basic Open Hearth Process,” by Mr. F. H. 
Toy,t in which he states that practical experience has 
demonstrated that an air valve area of one square foot 
per ten tons of furnace capacity is adequate. 


Much thought has been given to the development of 
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a satisfactory water-cooled valve and seat, and to one 
having a perfect seal, but it would appear that with the 
exception of two of recent invention, i. e., one in which 
one end of a section of flue swings through an arc of a 
circle connecting adjacent flues, and the welded steel 
damper type having an inclined water-cooled seat with 
machined working surfaces, none measure up to the re- 
quirements we have stated for an ideal valve. Too much 
weight should not be given in the choice of a valve to 
the first cost, providing satisfactory operating conditions 
in all respects can be attained. 


The water-cooled slide with inclined seat comes near- 
est to the perfection we are seeking. Its durable me- 
chanical construction, including sturdy manipulating de- 
vices, all of which is easily accessible for repairs, com- 
bined with straight line flue passages, least heat losses, 
independent control of flow for each chamber, minimum 
leakage, adaptability to local conditions, small space re- 
quired, minimum loss of fuel at time of reversal and low 
maintenance cost, recommends it to our serious con- 
sideration. 


*Journal of the Iron and Steel Institute, Vol. II, pp. 289-303. 
+Year Book, American Iron & Steel Institute, 1920, pp. 319- 
362. 


The General Effect of Electrification on 
The Operation of Steel Mills 


Some Interesting Figures on the Operation of the Mills at the 
-_* Mark Plant Are Included—Writer Believes Electric Power Is 
More Economical Than Steam Power. 
By WILFRED SYKES 


Assistant to the Operating Vice President, The Steel & Tube Company of America, 
Chicago, IIL 


to certain inherent characteristics of the genera- 

tion, distribution and utilization of electricity. 
Electrical generating stations use prime movers of the 
most economical type known today and of such size 
as to give the best operating results, independently of 
the size or characteristics required for any particular 
mill or other consumer of power. The combination of 
generating units in service depends only upon the com- 
bined load of all the mills that may be running and 
the available capacity can be varied rapidly to supply 
the demand for a greater or a lesser output and still 
maintain a high operating efficiency. 


Frequently we have a choice as prime movers of 
either internal combustion engines, using blast furnace 
gas, or of steam turbines. The former, while having 
a better fuel economy, are limited by constructional 
difficulties to sizes of not larger than 3,000 to 4,000 hp, 
so that a large plant requires a great many individual 
generating units. The steam turbine can be built in 
any size that is required for even our largest plants 
and the limit of output of a single unit has not yet 


T* E reason for electrification is fundamentally due 


*Abstract of paper presented before American Iron and 
Sie Institute, Spring Meeting, May 26, 1922, New York 
ity. 
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been reached. The first cost of a gas engine driven 
station is at least twice as much as a modern steam 
station and this frequently is sufficient to offset the 
better economy. Continual improvements are being 
made in the design of steam stations which tend to 
reduce this difference in economy, and the situation 
today is that the difference in the number of heat units 
required in the fuel under average operating conditions 
probably does not exceed about 15 per cent. This is 
the overall efficiency from the fuel to the switchboard. 
The result of this freedom of choice of prime movers 
and the facility with which different combinations of 
machines can be run, to take care of varying operating 
conditions, makes possible a very much better utiliza- 
tion of the energy in the fuel than is possible with any 
type of prime mover driving the mill direct. 


Another advantage of centralizing the power equip- 
ment is that. due to the diversity of the mill loads, the 
average that has to be carried by the central station 
is very much less than the summation of the loads 
that occur on the individual consuming units, and the 
fluctuations of load are less, so that the prime movers 
can be run at more nearly their most economical out- 


Ageut. 


The conversion of the output of the prime mover 


June, 1922 


into electricity is accomplished with a loss that seldom 
exceeds 5 per cent with modern equipment. 


Perhaps the greatest economy of electric drive is 
due to the small loss with which this form of power 
can be distributed and the fact that the loss varies 
with the load so that the lines can be kept charged 
ready to supply power as demanded and loss only oc- 
curs when power is actually being used. Even at full 
load the loss in the lines seldom exceeds one or two 
per cent. If we contrast this with steam distribution, 
the saving is very obvious. Anyone interested in mak- 
ing up steam costs in a mill knows that, even after 
making what appears to be very liberal allowances for 
the consumption of the different engines based on the 
output of the mill, there remains a very large amoun. 
of steam not accounted for; and | think it would not 
be an overstatement to say that we can seldom ac- 
count for more than about 50 per cent of the steam 
generated, consequently the difference must be pro- 
rated over the different mills. It is therefore very 
misleading to talk of any engine consuming so many 
pounds of steam per horse-power or per ton of steel 
rolled, unless we take into consideration this factor 
since what we are really interested in is the amount 
of fuel used as gas or coal to roll a ton of steel. This 
is a condition with which every mill engineer 1s fa- 
miliar and even the best laid out and operated plants 
do not appear to be able to avoid it. With modern en- 
gine drives, quite good efficiencies are obtained under 
test conditions although, of course, not as good as 
can be gotten in a properly laid out central power 
station. 

To convert the electrical energy to mechanical work 
we must use motors. The efficiency of a continuously 
running motor under the varying conditions of load 
will usually average well over 90 per cent. In the case 
of a reversing mill, which involves first the conversion 
of electricity from one form to another and then into 
mechanical work as well as providing for equalization 
of the peak loads, the overall efficiency from the switch- 
board to the mill coupling will run over 75 per cent. 


In any discussion of economy we must be careful 
to distinguish between theoretical figures and actual 
operating results, as what we are interested in 1s the 
overall efficiency from the energy in our gas or coal 
to the mill coupling during a month’s or a year’s opera- 
tion and the only teacher of any value is experience. 
The best measure is our power cost per ton of material 
shipped. Complete electrically driven mills show de- 
cided advantages when this measuring stick is applied 
to the question. 


As a matter of interest, I am giving a few figures 
of two reversing mills in our plant, one being the re- 
versing blooming mill and the other the reversing uni- 
versal plate mill. The former rolls ingots (20 in. x 
22 in., weighing 7,300 Ibs.) to blooms averaging about 
6 in. x 8 in. for the billet mill, and ingots (16 in. x 
38 in., weighing 10,500 lbs.) to slabs for the plate mill. 
The plate mill rolls the slabs from the bloomer to 
skelp for the pipe mills, a typical range of which is 
given later in this paper. 

Closely connected with the subject of economy is 
the question of mill layout. The facility with which 
electricity can be distributed relieves us of the neces- 
sity of considering power distribution and mills can 
be arranged in the best possible manner for operation 
without having to face any disabilities on the score of 


power economy. 
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POWER CONSUMPTION OF REVERSING MILLS, 
STEEL & TUBE COMPANY OF AMERICA 


FOR 1920 
K.W. Hours Power 
Gross Tons per Cost per 
of Ingots or Ton, Main Ton, Main 
Kind of mill Slabs Rolled Drive Only _—_— Drive Only 
Blooming mill .. 444,510 16.2 17.8 censt 
Plate mill ...... 191,524 31.9 35.1 cents 


ye coal cost per ton at boiler house during year 


Gas charged for at coal price on basis of equivalent evap- 
oration. 


To sum up, with a central station we manufacture 
our power wholesale and through a very cheap dis- 
tributing system we deliver it to the consumer as re- 
quired.- If the mill does not require power, it does not 
have any losses to take care of. It is very much the 
same Situation as exists in the commercial field. If we 
had poor distributing facilities for our commodities, 
it would be necessary to have a great many plants 
scattered over the country to take care of local de- 
mands, some of which would be busy and some idle 
with a consequent low average efficiency. As it is, 
we build a few plants in favorably situated localities 
and ship to the consuming points as required. We 
pay freight only as we ship. The demand of one lo- 
cality frequently balances a lack of demand from an- 
other, so that our plant can be run at a good average 
load and efficiency. 

The statement is sometimes made that electric drive 
is more expensive than a steam drive. I doubt very 
much if this is really so when a true comparison is 
made of all the factors that must be taken into con- 
sideration, such as boiler plants, steam distribution, 
water distribution, sewers and many other items that 
affect the total cost of the plant. Too frequently, in 
discussing this question, comparisons neglect impor- 
tant items which, while difficult to estimate, must be 
considered. 

The rapid extension of steel-making and finishing 
capacity in recent years would indicate that in the 
immediate future the problem will be not so much ex- 
tensions, as a rehabilitation of the older plants to en- 
able them to operate with such efficiency as to be com- 
petitive, and this will require careful consideration of 
electrification as a means to this end. 


Before leaving this phase of the subject, it is per- 
haps well to point out that the necessity of generating 
electricity for auxiliary purposes, regarding which no 
one questions the advantages, requires stations of sub- 
stantial output. The following table illustrates this 
point and shows the power used for main drives and 
for auxiliary purposes at the Mark Plant during the 
year 1920. It will be seen that if the mills were driven 
by engines, a large proportion of the total power would 
have had to be electrical in any case. 


Main Drive Only, Auxiliary Purposes, 


Mill K.W. Hours K.W. Hours 
Blooming mill ....... 7,061,000 5,040,060 
Plate mill ........... 6,111,000 , 2,967,000 
Billet mill ............ 2,920,000 1,890,000 
Skelp mill ............ 7,700,000 

23,792,000 9,897,000 
Total power generated ....... 53,428,000 K.W. Hours 
Consumed, main drives ....... 23,792,000 K.W. Hours 444% 


Consumed, mill auxiliaries.... 9,997,000 K.W. Hours 184% 


Consumed, other parts of Steel 
and Coke Plant............ 19,639,000 K.W. Hours 37 % 
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Production. 

Leaving the general characteristics of electrifhca- 
tion | will endeavor to answer some of the more im- 
portant questions that interest the executive and oper- 
ator. ‘lhe first question that is asked regarding any 
method of driving our mills is whether it will enable 
us to get the desired output? This is not only a ques- 
tion ot the amount of power available but of the char- 
acteristics of the driving unit and the subject must be 
considered in relation to the different types of mills. 


Continuously Running Mills. 

In the case of a mill running continuously in one 
direction, there are practically only two points to be 
considered. The first is the power, the second is the 
speed characteristic. As far as power is concerned, 
- any output required by our mills presents no unsolved 
problem to the motor designer. Very much larger 
motors than any individual mill is likely to need have 
already been built. I believe the highest iating of 
any machine driving a continuously running mill 1s 
that of the motor driving the 160 in. plate mill at Gary, 
Indiana. This motor is nominally rated at 7,000 hp, 
but to meet the particular specifications, it actually 
has a continuous capacity of about 9,000 hp. In opera- 
tion this machine very frequently carries peak loads 
up to about 18,000 to 20,000 hp. The largest electric 
motor that has been built to date has a continuous 
rating of 22,500 hp or more than twice the capacity of 
the 160 in. plate mill motor and there is no particular 
reason why larger machines could not be constructed 
if there was any demand for them. As far as power 
is concerned, it is only a question of determining how 
large the motor should be. When we first started to 
electrify mills, very little data was available that would 
enable us to determine the proper characteristics. 
When it was attempted to translate indicator cards 
from existing engines into terms of motor output it 
was frequently lost sight of that the speed character- 
istics of engines and motors are very different and the 
indicated horsepower readings could be very decep- 
tive, especially if the inter-relation of engine output, 
speed, and fly-wheel action were not carefully analyzed. 
Consequently, in the early days some mistakes were 
made, although on the whole it is surprising how tew. 
Information that could be gathered from mills as to 
production was frequently fragmentary and it was 
early evident that if satisfactory results were to be ob- 
tained the electrical engineer would have to study mill 
operation and conduct such tests as would enable him 
to analyze the requirements. 
was necessary to enable this to be done, but real prog- 
ress was not made until the manufacturer could tell 
the mill man that he could supply an equipment that 
would roll so many tons of finished material under de- 
fined conditions. This was something that was per- 


fectly definite and subject to ready tests. It involved 


not only motor design but also cooperation between 
the electrical manufacturer and the purchaser on the 
subject of the type of connections between the motor 
and the mill, and the size of the fly-wheel and its loca- 
tion. Today, there are so many installations in opera- 
tion and so much accumulated experience that the 
problem is comparatively simple and it is mainly a 
question of deciding the output required, keeping in 
view the possibilities of electrc drive and of improve- 
ments of mills and auxiliaries which enable material 
to be handled more expeditously. In this respect it i> 
fortunate that the electric motor has a practically con- 
stant high efficiency over a very large range of load, 


Google 


A great deal of work 
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varying usually not more than ¥% to 1 per cent from 
one-half to full load, and also that the power station is 
so flexible that, if a machine is’ too large for the im- 
mediate requirements, the net effect on efficiency is 
practically negligible. It frequently happens that it 
is difficult to detinitely specify operating conditions 
or that conditions will change after the mill has been 
installed and it has been my experience that it is wise 
to be liberal in choosing the size of motor, as the only 
disadvantage in doing so is a slight extra outlay which, 
in relation to the total mill cost, is trifling. 


Regarding the speed characteristics, the ordinary 
motor tends to run ata practically constant speed inde- 
pendently of the load. Where a fly-wheel is used, the 
object is to assist the motor in carrying short time peak 
loads. For instance, in the case of a plate mill, the 
early passes may require four to five times the power 
of the motor for a fraction of a second. It can be ar- 
ranged very readily that the motor will take a certain 
proportion and the fly-wheel supply the remainder. 
When the passes become longer, the peaks are reduced 
and the motor then carries a greater proportion of the 
load. By the proper inter-action of the motor and the 
fly-wheel, an economical balance is arrived at. The 
speed characteristics of the motor are usually varied 
by means of the control equipment and they can be 
readily adjusted to suit individual operating conditions. 
In the case of mills where the passes are long, the 
fly-wheels are of less value and it is frequently desir- 
able that the speed remain practically constant, which 
is the inherent characteristic of the motor. We there- 
fore have the possibility of either maintaining the speed 
constant within two or three per cent or of regulating 
it to give the best operating results, depending on the 
load condition. Sometimes the characteristic of con- 
stant speed enables us to obtain greater output as 
compared with an engine which usually does not hold 
its speed so well under heavy load; and in some cases 


. that have come to my attention, it has been stated that 


the mills have an output of 5 to 10 per cent greater 
when electrically driven. In this connection it should 
not be lost sight of that the ordinary mill motor can 
carry double load for short periods without any par- 
ticular sacrifice of efficiency or any great change of 
speed. Of course we want to run the mill as fast as the 
metal can be properly rolled and frequently the speed 
at which the metal can be entered into the rolls is the 
controlling feature, so it is obvious that the closer we 
can hold the average operating speed to this maximum, 
the greater will be the output. 


Reversing Mills. 

There has been more discussion regarding the 
motor driven reversing mill in comparison with the 
steam engine drive than of any other type and this 
is quite natural, as the motor is an invader in the field 
for which the engine seems tuo be particularly well 
adapted. Quickness of maneuvering and ease of speed 
contro: is of the utmost importance for a successful 
drive. This will be appreciated when it is reatized 
what a comparatively small percentage of the time the 
metal is in the rolls. An analysis made of a aumber 
of steam and motor driven mills shows that in the case 
of a blooming mill operating rapidly, the metal is in 
the rolls about 30 to 40 per cent of the total time of 
rolling and from 60 to 70 per cent of the time is re- 
quired to handle the steel. A casual observation of 
the mill does not reveal this. but it is surprising how 
closely well operated mills approximate to the same 
figures. There has been a good deal of discussion re- 
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garding the ability of the motor driven mill to turn 
out tonnage and if an analysis is not made of the oper: 
ation, one can be readily deceived when observing 
steam and motor driven mills in operation. A motor 
driven mill appears to maneuver slowly but a closer 
observation shows that it is operated in a diffcrent 
way than the engine driven mill, due to the fact that 
its speed can be more accurately controlled. Obser- 
vation of operation frequently leaves the impression 
that the motor driven mill is not doing much work, 
due to the absence of noise or other indications of 
action. Actual records, however, show that the motor 
can give a good account of itself. I am quoting a few 
figures from different mills which indicate the out- 
put that can be obtained in practice. I do not believe 
that these represent, in any way, the limits of a motor 
driven mill, as development is still taking place which 
enables the equipment to operate quicker and more 
efficiently, and I am sure that very much higher figures 
can be obtained than the ones I am quoting. I have 
not attempted to collect figures from all electrically 
driven reversing mills but am giving a few that have 
come to my attention. Possibly engineers from other 
plants that have electrically driven reversing mills 
have figures better than those I am quoting, but, at 
any rate, they will indicate what has been done. 

At the plant of the Trumbull Steel Company, War- 
ren, Ohio, there is installed a 36 in. blooming mill 
which rolls ingots 20 in. x 22 in., weighing 6.700 pounds 
to 634 in x 634 in. blooms in 13 passes. This mill has 
rolled 60 of these ingots in one hour and the operators 
feel that this figure can be improved. 

Perhaps a better indication of the speed with which 
a motor can be handled is given by the machine driving 
the roughing stand of the 84 in. tandem plate mill of 
the Brier Hill Steel Company. The following figures 
show a 12-hour and 24-hour record. It will be seen 
that there is very little difference between the 12-hour 
and 24-hour figures: 


ROLLING RECORDS OF THE 84 IN. TANDEM PLATE 
MILL OF DHE BRIER HILL STEEL CO. 


12 Hours 24 Hours 

Number of slabs...............0...00 0005 1,659 3.270 
Number of passes in roughing mill....... 7 bas 
Total charged weight, tons.............. 373 716 
Total finished weight, tons.............. 315 518 
Maximum number of slabs for one hour.. 220 bees 
Finished tons of 10, 11, 12 and 14 gauge 

U.S. Standard 5 accu din cea vhece ees 23 71 
Finished tons of 8 and 9 gauve........... 13 435 
Finished tons of 3/16 inch, No. 10 gauge.. 26 6 
Finished tons of 4 inch and heavier...... 253 6 


It will be seen that this mill averages, over a 12- 
hour period, about 16 passes a minute or less than 4 
seconds per pass, which takes in all delays due to any 
cause. This mill has been in operation since Septem- 
ber, 1919, and the performance has progressively im- 
proved as the men became familiar with the best 
methods of operation. . | 

A third illustration, taken at our own plant, is that 
of our universal plate mill which has rolls 30 in. in 
diameter and can roll universal plate up to about 46 in. 
wide. It is used for rolling skelp for our pipe mills 
and the matertal is, on an average, small for this size 
of mill. During the month of March, 1920, this mill 
turned out 23,014 gross tons of material and, as a 
matter of interest, I am giving details of how this was 
made up, from which it will be seen that the gauge 
was fairly light and the width not the best to secure 
maximum tonnage. 
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| UNIVERSAL PLATE MILL PRODUCTION, 
ti MARCH, 1920 
—- Sizes Rolled 
3 Thick- Product Slab Slab 
Width ness, Length Gross Sizes, Weights, 
Inches Inches Feet Tons Inches Pounds 
12 375 Various 12 1134x4 _ Various 
13 250 18'-19' 1,598 15 x4% ~~ 1,480-1,240 
15 360 18'—19' 72 15 x5%%  1,790-1,440 
18% .310 18’-19’ 510) 1834x5% =2,270-1,905 
18% 385 18’-19' 145 1834x6:° 2,480-1,990 
22 290 19’-20’ 1,003 224%4x5A2,650-2,220 
22 : 437 18’ 6”-19’ 25 2214%4x5% = 2,630-1,975 
2214 230 19’-19' 6” 174 2214x5 2,320-1,940 
ose 2 245 197-20’ 288 2334x414 2,390-2,000 
2303 .285 19’-20! 2,816 2334x514 2,780-2,340 
23! 2 345 19’-20’ 4,149 23344x51%—- 2,820-2,270 
25 465 18' 6”—19' 25 2514x6 3,165-2,385 
2834 285 19’-20’ 953 29144x4%4  — 2,850-2,290 
2854 290) 19’-20’ 774 2944x4144 2,900-2,325 
2854 295 19’-19’ 6” 125 2914x444 =. 2,920-2,350 
2854 320 19’-20' 3,302 2914x5 3,210-2,600 
283, 330 19’—20’ 1,038 291%4x5 3,280-2,630 
ess, 365 19'—20)' 931 291%4x4%—.2,,925-2,210 
2814 437 9’-1134” 27 2834x5 ‘ 3,110-2,660 
281%; 985 18’—-18' 6” 132 29 x54 3,330-2,190 
3254 375 Various 74 3314x5 Various 
35!% 290 19’-20’ 872 3614x5%~ = 4,280-3,580 
33% 320) 19'—20' 1,056 3614x4144 =3,180-2,390 
35! 360) 19’-20’ 1,837 3614x5% = 4,380-3,580 
35% .365 19’-20' 319 36%x51%4 = 4, 380-3, 580 
3S! -450 19’-20° 506 3612x5% = 4,500-3,430 
423, 345 19’-20' 251 36x5-441, 2,160 
Total gross tons rolled.......... 23,014 
- Total hours worked............. 648 
Total hours delay............... 79 
Actual hours worked........... 569 
Total slabs rolled............... 21,100 . 
Good product .................. 94.00 Per Cent. 
Maximum day ................. 1,101 Gross Tons 


Minimum day .................. 732 Gross Tons 


It will also be seen that the delays were appreciable, 
which was due to the necessity of waiting for steel 
at times, roll changing, and minor troubles. We do 
not feel that this represents the limit of capacity of 
this mill and if necessary it could probably be boosted 
up to close to 30,000 tons per month by the addition 
of more heating furnace capacity and perhaps the elim- 
ination of some of the sizes which are entirely too 
small for a mill of this size. 


These examples will give an indication of what is 
actually being done with the reversing mills that have 
already been installed. It has been my experience that 
factors outside of type of drive have in general limited 
tonnage. Much greater outputs can be obtained if 
necessary. 


Delays. 


If we are satisfied with the possibility of rolling a 
desired tonnage, the next question is whether the 
equipment will operate continuously or at least with 
no more delay than encountered with steam drive. 
Here again the best answer is experience and in the 
following I am quoting figures from one or two mills 
which show the actual results obtained. The first elec- 
trically driven reversing drive to be installed in the 
United States was that of the 30 in. universal plate 
mill in the South Chicago Plant of the Illinois Steel 
Company, which was put in operation in 1907. It 
was designed about the same time as the first equip- 
ment in Europe and went into operation a few months 
later. It must be appreciated that the electrical engi- 
neer was attempting to solve an entirely new problem 
with very little data and no experience, and later de- 
velopments have shown that many of its constructional 
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details could be materially improved. However, the 
history of this pioneer installation is of interest as it 
illustrates that even with an entirely new problem the 
time lost due to changes or breakdowns has not been 
serious. The major delays of this mill have been as 
follows: 


November 10, 1907—Mill shut down for one week to 
correct armature cross connections. 


October 14, 1908—Mill shut down to try out spare 
generator armature which had been purchased. 


September 12, 1909—Change of generator armature 
due to grounded coils. 


October 24, 1909—-Generator armature changed due to 
some bars becoming unsoldered. 


A novel design of generator was tried out in this 
installation which has not been used in subsequent 
jobs; this accounts for the particular troubles that 
caused the above delays. In 1911 there was a delay 
of a few hours caused by a slight short circuit on the 
commutator of one of the roll motors and in 1913 the 
mill was down for approximately 72 hours due to a 
grounded motor coil. In 1917 the generator armature 
was changed on account of a ground. The total of 
all delays, including those occurring during the de- 
velopment period, is approximately 525 hours out of 
about 100,000 hours that this mill has been operating, 
which I think is very creditable when it is borne in 
mind that it was a pioneer installation and was built 
at the time when the electrical engineer had not had 
the experience in building large equipments for steel 
mills that he has today. It might be mentioned that 
in 1920, after this mill had been in operation 13 years, 
no delays were charged against the drive, although 
the mill rolled in this year 20 per cent more than in 
any other year in the first ten years of its life. 


In March, 1913, The Steel Company of Canada put 
in operation a 34 in. electrically driven blooming mill. 
This equipment embodied a number of important 
changes from the general design used for the Illinois 
Steel Company’s mill and some control features which 
at that time were novel. A few days were lost, when 
the mill was first started up, in making a number of 
changes in the control. No particular effort was made 
to save time, as at that period the output of the mill 
was not urgently required. During the last six years 
the total delay charged by the blooming mill depart- 
ment against this equipment has been about 12 hours 
and a detailed analysis of these figures shows that 
only about two hours have been due to delays caused 
by the equipment itself being down for any reason. 
These delays were made up of a few minutes at a 
time required to change a contact on a switch or some 
such minor matter, the remainder of the time losc was 
due to such causes as interrupted power supply, etc. 


Another example is the 35 in. blooming mill at 
Mark Plant. This mill was put in operation in April, 
1918, and has run continuously to date. The total 
delay charged to the equipment is about 12 hours, the 
major part of this being due to interruption of power 
supply, which occurred when sand got into the boiler 
feed pumps and made it necessary to cut down station 
output until the difficulty could be corrected. Only 
a small part of the delays have really been due to the 
inability of the drive to operate the mill, perhaps not 
more than an hour or so. Such times that the mill 
has had to be shut down for electrical troubles have 
been made up of periods of a few minutes at a time 
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for correction of minor difficulties involving adjustment 
of control equipment. 


The examples I have cited I think are typical of 
what can be expected with reasonable operation and 
if accidents do not occur. Of course in the develop- 
ment of such equipments troubles have occurred which 
have been eliminated in later designs. Most of these 
troubles have been of a minor nature and the tendency 
has been towards simplification and so arranging the 
layout that an oversight or carelessness on the part of 
the attendants would not cause serious difficuities. 
However, accidents will happen in all plants and as 
an illustration I might mention some troubles we had 
with our plate mill drive. On one occasion it was 
found that the blowing equipment, upon which the 
cooling of the reversing motor depends, was not oper- 
ating. This was not discovered until the motor had 
become very hot, so hot in fact that the solder from 
some of the connections flowed. In later equipments, 
by simple means, provision has been made so that the 
motor cannot be operated if the blower is not de- 
livering air to it. Nothing occurred immediately fol- 
lowing this overheating, but about a year later one of 
the armature coils broke down and an examination of 
the machine showed that the insulation had been ser1- 
ously injured by overheating. Temporary repairs were 
made which caused a delay of about 24 hours but a few 
weeks later another armature coil failed and it was 
decided that it would be wise to shut the mill down 
long enough to entirely rewind the armature, as it 
was felt that the winding had been so injured that 
more or less trouble could be expected from it, if this 
was not done. The motor was therefore put out of 
service and the armature completely rewound, the time 
required for the different operations being as follows: 


Disconnecting from the mill and removing arma- 


tite frOMm MOOT «<3 ics oe hee se asa ee eR Ss 12 hours 
Stripping old coils and preparation for rewinding... 34 hours 
REWINGING: sec coin Soe reais ew Oe Sa re aes 50 hours 
Reassembling the machine...............0. cece eee 16 hours 
Drying, varnishing and baking the armature....... 96 hours 
DT Gta nds3carricat heun awe ansanes ieRcmaatars 208 hours 


As a precautionary measure it was decided not to 
start the machine until it had been thoroughly dried 
out and we were sure it was in as good condition as 
when originally installed. Facilities for drying and 
baking the armature, such as manufacturers have, were 
not available and it was necessary to experiment some- 
what to find out the best way to do this. At least 60 
hours could be saved, if such a mishap occurred again. 
If a spare armature had been available, the delay would 
not have exceeded 24 hours. This represents about as 
serious a failure as is likely to occur and I am giving 
its history so that some idea can be formed of what 
a really bad breakdown of such an equipment means in 
the way of delay. 


Operating Labor. 

A factor in which our operators are particularly in- 
terested is operating labor. Most mills feel that their 
larger and more important drives, such as reveising 
mills, should have an attendant present to watch them, 
mainly as a precautionary measure. In the case of 
continuously running mills, there has been enough ex- 
perience to show that this is not necessary and now 
it 1s customary for one man to inspect a number of 
machines and to take the usual meter readings for the 
mill records. When an operator is employed continu- 
ously to look after a drive, the usual practice is to put 
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substation equipment under his control, as it is gen- 
erally convenient to install converting apparatus in 
proximity to the main drive. These men have very 
little to do outside of occasionally looking over the 
machines and taking meter readings. ‘The actual work 
in attending to a reversing blooming mill drive, for 
instance, I do not believe would exceed one hour per 
day. At the Mark Plant the blooming mill has been 
charged, for the years 1918, 1919, 1920 and 1921, an 
average of $393.00 per month. In the case of the re- 
versing mill of The Steel Company of Canada, from 
1913 to 1919, the average has been about $250.00 per 
month. The difference is mainly due to the fact that 
the figures for the former cover the period of highest 
wages in the mills. 


Maintenance and Repairs. 

Electrical machinery requires maintenance as well 
as any other equipment. With intelligent electrical 
superintendents most of the expenditure is of a pre- 
cautionary nature and repairs due to breakdowns be- 
come a very small item. As an illustration of the 
maintenance and repairs on reversing drives, the ex- 
perience of The Steel and Tube Company of America 
can be cited. For the four years, 1918, 1919, 1920 and 
1921, the maintenance and repairs for the reversing 
blooming mill drive averaged $184.00 per year. In 
the case of the reversing plate mill drive previousiy re- 
ferred to, the ordinary maintenance and repairs have 
averaged about $173.00 per year and the expenses in 
connection with the failure and complete rewinding 
of the armature totaled about $6,530.00. The mainte- 
nance of the blooming mill of The Steel Company of 
Canada has averaged since it was installed, for all 
purposes, about $1,280.00 per year. This higher cost 
compared with that at the Mark Plant is due mainly 
to the smaller size of the plant and a part of the differ- 
ence may be ascribed to improved design of the later 
equipment. The supplies for operating these two 
blooming mills have averaged in each plant about 
$50.00 per month. These figures give an idea of what 
can be expected in the case of reversing mills. In the 
case of continuously running mills, the expenditures 
vary considerably, some mills paying practically no 
attention to their equipment and others carefully clean 
and revarnish their machines at intervals. In going 
over the figures of plants where freedom from break- 
down is characteristic, it would seem that for motors 
from 2,000 to 3,000 hp we should spend perhaps $200.00 
to $250.00 per year to keep them in condition. The 
cost will vary somewhat with the number of equip- 
ments the force has to look after, as with a larger 
plant the cost per machine will average less than in 
a smaller mill. Before leaving this phase of the sub- 
ject I would like to quote a statement of the electrical 
engineer of the Illinois Steel Company regarding the 
physical condition of their reversing mill which, as 
previously stated, has been in operation since 1907. 
The commutators of the reversing motors show about 
1/16 in. wear and the commutators of the generators 
show a wear of about 1/16 in. for each five years of 
service. This would indicate a life for the commutator 
of the motor of about 180 years and for the generator 
about 60 years. The windings are in apparently about 
as good a condition as when first installed. At the end 
of 10 years some wear of the motor generator bearings 
was, noticeable and as an insurance, spares were pur- 
chased, but to date have not been installed, as in the 
last five years there has been no appreciable wear. The 
original motor bearings are in use and apparently will 
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last indefinitely. Another example illustrative of the 
long life of electrical equipment when given good care 
which came to my notice, is the case of the 2,000 hp 
motors driving the light rail mill at South Chicago, 
Illinois. These machines were installed in 1906 and 
after about 14 years of service the Steel Company 
thought that perhaps it would be a good precaution 
to rewind them. <A careful inspection by the manu- 
facturer revealed no apparent deterioration and the 
recommendation was not to disturb them. These ex- 
periences indicate what can be expected with carefully 
operated plants. 


In the foregoing I have given a few examples that 
will indicate to those whose duties do not bring them 
in close contact with electrical equipment what can 
be expected. It should be borne in mind that manu- 
facturers have profited by their accumulated experience 
and many possible sources of troubles have been elim- 
inated in recent installations. Another factor that will 
tend to secure even better results in the future is that 
a body of intelligent electrical engineers and attendants 
has been built up by our technical and trade schools, 
as well as by the principal manufacturers, from which 
our mills can draw good men. The electrician of the 
early development period was often very expert in 
making repairs but did little to avoid them. Today 
men are available who have been trained to avoid 
troubles. 


Due to the many ways in which power problems can 
be solved electrically it is natural that frequently a 


. difference of opinion exists as to the best way to handle 


particular requirements. In many of the cases, either _ 
one of a number of schemes will give entire satisfac- 
tion. In other cases, perhaps there is a best scheme, 
but other layouts are capable of satisfactory operation 
although not inherently as good as the best. In the 
following I am endeavoring to make what seems to 
me to be a fair statement as to the present state of the 
art, which might perhaps act as a guide to those hav- 
ing to make decisions on equipments and who are not 


_ familiar with engineering details. I am not attempting 


to give the reasons for these statements as it would 
lead into too long a controversial paper. 


Power Equipment. 


In building a modern plant we have the choice, in 
most localities, of either purchasing power from a 
Public Utilities Company or of building our own power 
plant. When we have sources of heat that would other- 
wise be wasted, this is usually sufficient reason for 
building our own plant. Public utilities, however, in 
many cases can make rates and give assurance of con- 
tinuity of supply which make their power attractive. 


Any modern power plant would only be built with 
alternating current units, as direct current involves too 
much expense for the distribution of large powers and 
has limitations from a generating standpoint. 


In general, we have a choice of two pressures, 
2,200 volts or 6,000 volts, either of which can be used 
directly with motors for main drive. Experience has 
shown that if the distribution problems are not too 
serious, 2,200 volts should be chosen, as the machines 
for this pressure are much freer from insulation 
troubles than those for 6,600 volts. 

There are two frequencies in use in the United 
States, 25-cycle and 60-cycle. In the early days of 
electrification, when it was thought that most gener- 
ators in the mills would be driven by gas engines and 
that the motors would be directly connected to the 
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rolls, the 25-cycle system seemed to be the logical one 
to adopt. At that time, the means of connecting the 
higher speed motors to mills were not very satisfac- 
tory. Since then gearing and other mechanical tea- 
tures have been very materially improved, so that the 
great majority of mills installed today use moderate 
speed motors geared down to the mill speed. The 
60-cycle system has grown rapidly in favor during 
recent years and for main roll drive with proper con- 
nections is quite as satisfactory as the 25-cycle sys- 
tem. A further advantage is that the large power sys- 
tems, which are gradually spreading over the coun- 
try, are practically all 60-cycle and it is probable that 
in the future mills will find it profitable and desirable 
to purchase at least some of the power used. The 
60-cycle system has a number of advantages as a 
greater range of motor speeds 1s obtainable and the 
machines are lighter and cheaper. The perfection of 
60-cycle converting equipment, which was not avail- 
able a few years ago, has materially changed the situa- 
tion. The type of prime mover has an influence on 
the frequency adopted. Practically all gas engine 
driven units of the large size have been built for 25 
cycles and there are some difficulties in the way of 
building 60-cycle units. 


The choice of prime mover must be decided greatly 
by local conditions. In the early days the tendency 
was to use gas engines. The tendency today, how- 
ever, is to use steam turbines and, as previously men- 
tioned, improvements that are continually being made 
are reducing the difference in fuel economy between 
the two types. The first cost is an important item and 
one which seriously affects real economy. 


To sum up, for the ordinary sized plant, the gen- 
eral practice today is to build a turbine station, gener- 
ating current at 2,200 volts, 60 cycles, which is dis- 
tributed direct to the mills. 


Distribution. 

In the older plants most of the distribution is over- 
head. This is somewhat cheaper in first cost than the 
other alternative of placing all our cables underground, 
but it is not nearly as satisfactory. The best system 
is to use insulated lead covered cables laid in ducts em- 
bedded in conduit which run to the different consum- 
ing or distributing points. A great many of these 
ducts can be grouped together to run in such a way 
as not to interfere with any of the other parts of the 
plant. This leaves our yards entirely free from over- 
head obstructions. The use of overhead lines is al- 
ways attended with danger, not only to life but also 
from an operating standpoint, as frequently the lines 
are damaged or torn down when running locomotive 
cranes around the plants. The use of an underground 
system eliminates all danger from lightning distur- 
bances. The high tension underground distribution 
system at Mark Plant has not had a single failure in 
five years of operation. 


Substation Equipment. 

We have the chaice of either motor generator sets 
or rotary converters. The tendency is to use rotary 
converters, as they are lower in first cost and much 
more efficient. Motor generator sets give us the pos- 
sibility of using substation equipment to improve 
power factor and in some cases they are justified. In 
a new electrification scheme, however, with proper 
design rotary converters are on the whole entirely 
satisfactory. It would seem that the greater loss in 
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the motor generator set is an expensive way of im- 
proving power factor. 


The development of automatic or semi-automatic 
control of substation equipment materially affects the 
question of substation layout and location. It is now 
quite feasible to control all our substations from the 
power house and the equipment is such that the only 
attention required is that which can be given by the 
motor inspector employed in the particular depart- 
ment where the apparatus is installed. This so reduces 
operating expense that we can afford to have more 
substations and save on our distributing copper. The 
freedom of layout gained thereby is a decided ad- 
vantage. 


Drives for Reversing Mills. 


There is only one practical system to use. It re- 
quires a fly-wheel motor generator set for supplying 
power to a direct current reversing motor connected 
to the rolls, and it is not likely that this scheme will 
be changed by future developments. Details of the 
machines vary somewhat with different manufacturers 
and it 1s only necessary to point out that very substan- 
tial mechanical construction is necessary on account 
of the shocks to which the machines are subjected. 
Reducing the cost by light construction is not justified. 
The control equipment is very important and the manu- 
facturers have used a variety of schemes. There is 
more than one way of solving the problem, but the 
final result should be that skill on the part of the 
operator is not necessary. It should be possible for 
the operator to simply throw his control handle from 
one position to another and for the equipment to auto- 
matically perform the desired result immediately in 
such a way that the machines are not distressed. If 
the machine can carry a certain load safely, the auto- 
matic controlling equipment should be so arranged 
that during each manipulation the machine is loaded 
to its safe operating capacity but no higher. The 
nearer this ideal can be approached, the better the con- 
trol equipment. The control equipment should also 
be such that it can be set to limit the load on the power 
house to any predetermined figure and to always oper- 
ate at this point. To have a really satisfactory equip- 
ment it 1s necessary to closely approach this ideal and 
the best equipment is one that does it with the sim- 
plest apparatus. Improvements in the future will 
probably be towards making the machines cheaper due 
to better design, but the main development will be to- 
wards simplifying and improving the control equip- 
ment to give an operation approaching the ideal as 
nearly as possible. Reversing mill equipments as made 
by the two principal manufacturers, have proved ade- 
quate and reliable. Provision should be made in the 
layout to insure that the machines are properly ven- 
tilated at all times and a failure of the air supply should 
shut down the equipment before it can be injured. 
The electrical design is'in general best left to the 
manufacturer. For instance, whether single or double 
armature motors are used is immaterial unless it in- 
volves a machine of more than usual voltage. When 
the power required is greater than can be supplied by 
a single generator fly-wheel set, the tendency is to 
run two generators in series on one motor. If this 
involves using a total armature voltage of 1,000 to 
1,500, it is preferable to use two motors and connect 
all the machines in series which, if they are arranged 
alternately, generator and motor will limit the voltage 
at any point to that of one generator only. 
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Calumet Steel Company Electrify Mills 


Rotary Converter Adjustable Speed Sets as Applied to a Rail 
Re-Rolling Mill—Twelve Stands of Rolls Are Now Electrically 


Driven. 


By L. H. HOOK and F. R. BURT 


HIS paper deals with the electrification of the 
[ reting mills of the Calumet Steel Company at 

Chicago Heights. Installation was completed, 
and the equipment put into operation approximately 
a year ago. The mills electrified are an 8 in. five-stand 
mill, and a 14 in. seven-stand mill. 


The 8 in. mill was formerly driven by an 18 in. x 
30 in., 120 to 150 rpm, simple non-condensing steam 
engine, through 17 1 in. ropes. The pulley ratio was 
108 in. to 48 in., giving a mill speed of 270 to 337 rpm. 
A 14-ton, 11 ft. diameter fly-wheel was mounted on 
the engine shaft. This mill is of the simple merchant 
type, and is used for rolling small orders of varied 
product which cannot be produced economically on the 
14 in. mill. | 


The 14 1n. mill was designed for re-rolling rails into 
concrete reinforcing bar, tubes for fence posts and 


bedsteads, small structural shapes, etc. It consists of - 


a seven-stand train, split into two drives. Five stands 
are driven from one end, and two stands with two ad- 
ditional stands of forming rolls from the other. The 
forming rolls are set in tandem after the bull head, and 
are driven by gears from the main shaft. They are 
used for shaping tubes, and require only a small amount 
of power. 


A continuous furnace fired with powdered coal 
heats the rails, which are broken into convenient 
lengths before charging. An approach table with con- 
tinuously running rollers leads from the furnace to 
the slitter, which is the fifth stand in on the five-stand 
drive. The first pass, which is taken between the 
middle and top roll, slits off the flange, which is then 
finished into tubing or small structural shapes on the 
two-stand drive. The second pass on the slitters, sepa- 
rates the web and the head, which are both finished on 
the five-stand drive. When finished, the bars are run 
out on separate cooling beds, and thence to the shears, 
straighteners, and to the Shipping Department. 


This mill was formerly driven by two duplicate 
26 in. x 48 in., 80 to 95 rpm, simple non-condensing 
steam engines, by means of 16 1% in. ropes. The 
corresponding mill speeds were 160 to 190 rpm. 


To supply the mill engines with steam, it was neces- 
sary to keep in service one 600 hp, and four 250 hp 
boilers, and the cost of attendance for the five boilers 
and three engines was necessarily large. At the time 
this mill was built, much lighter steel was used by the 
railroads than at present, and although the engines 
were large enough at that time, they were found want- 
ing when 90 and 100 Ib. rails began to appear as scrap, 
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and alsd as the tonnage produced increased through 
more efficient methods. On the heavier schedules, the 
engines all slowed down considerably under load, and 
it was impossible to handle all the tonnage which the 
mills themselves would have been capable of turning 
out had they been supplied with sufficient power. 


In electrifying the 8 in. mill, it was decided from 
past experience with the steam drive, that adjustable 
speed was not required, and a constant speed, 292 rpm 
motor of 500 hp capacity was installed, direct con- 
nected to the mill through a flexible coupling. The con- 
trol for this motor is of the magnetic secondary type, 
with a hand operated double throw primary circuit 
breaker. This breaker is operated from a panel located 


Fig. 1—14-in. mill motor room, showing 1,000-hp. adjustable 
speed set and control. 


near the mill, and the drive is started and stopped, or 
plugged when necessary by the roller or other author- 
ized mill man. 


With the electric drive, the tonnage on this mili 
has been markedly increased, having been aimost 
doubled on certain schedules. In 384 hours’ operation, 
delays of 71 minutes have been charged to the electrical 
equipment. This is .3 of one per cent, based on the 
operating time. The first few weeks of operation are 
always the most trying for an electric drive. After 
the equipment has been in operation for some time, 
the various parts adjust themselves to each other, the 
bearings get worn in, the operators get acquainted with 
the machinery and learn how to handle it to the best 
advantage. It has been found on correctly applied 
electric drives that although the delays may be appre- 
ciable during this period, they become negligible 
later on. 


The steam engines on the 14 in. mill were replaced 
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by two duplicate 1,000 hp rotary converter adjustable 
speed sets of the constant horsepower type. It was 
thought advisable to have more speed adjustment than 
could be obtained from the steam drive, and accord- 
ingly these sets were designed for speeds of 450 to 
990 rpm. Each is connected to the mill through a 
flexible coupling and a herringbone gear unit, specially 
designed with a short center distance between gear and 
pinion shafts. The reduction is 3.1—1 giving a mill 
speed of 145 to 190 rpm. 

Each of these electric drives consists of a main 
wound rotor induction motor, a smaller direct current 


Fig. 2—Charts showing time required to change speed. 


motor direct connected to it, and a rotary converter. 


In any scheme for securing adjustable speed on 
induction motors, one of the auxiliary machines must 
be mounted on the same shaft if the advantages of 
constant horsepower throughout the speed range are 
to be obtained. An induction motor in itself is essen- 
tially a constant torque machine—that is, with a given 
current in the windings, the same torque will be ex- 
erted at all times, regardless of the speed. An induc- 
tion motor exerts torque by virtue of the interaction 
of the current in the secondary and the flux set up by 
the primary. To circulate current in the secondary, 
there must be a voltage generated, and this voltage is 
produced by a difference in speed between the rotating 
field in the primary and the mechanical rotation of the 
conductors of the rotor. The voltage generated is 
directly proportional to this difference in speed or 
“slip.” If it were possible to operate an induction 
motor at exactly synchronous speed, there would be 
no voltage in the secondary, consequently no current 
could flow, and the motor would produce no torque. 


Google 


June, 1922 


If a load were thrown on this motor, it would not be 
able to carry it, and would immediately start to slow 
down. This slowing down would cause a difference 
in relative speed of flux and conductors, which would 
generate a voltage in the secondary. This voltage 
would circulate current, and the motor would imme- 
diately begin to exert torque. At some certain point 
during this slowing down process, a point is reached 
where the torque exerted by the motor is just enough 
to carry the load, and the motor operates at this speed 
until the load is again changed. The design of a good 
rolling mill motor, with short-circuited secondary, is 
such that a drop in speed of approximately 1%4 or 2 
per cent is sufhcient to allow it to carry full load 
torque. 

If a voltage is introduced into the secondary circuit 
which opposes the voltage generated by the slip, the 
motor must slow down to a point where the latter pre- 
dominates by an amount sutticient to allow the motor 
to carry the load. For instance, if the locked second- 
ary voltage of a motor 1s 1,000, and it drops 2 per cent 
in speed at full load, it indicates that 20 volts are re- 
quired in the secondary to allow full load current to 
circulate. If now a counter voltage of 180 volts is im- 
pressed, the motor must generate 200 volts, or must 
drop 20 per cent in speed. The result is the same 
whether this counter-voltage is obtained from an ex- 
ternal source, or whether it is due to resistance in the 
circuit. A resistance drop may be considered as a 
counter-voltage, since it absorbs a portion of the gen- 
erated voltage. Any desired speed from full speed 
down to stand-still can be obtained by inserting the 
proper amount of resistance in the rotor circuit, but 
this speed with a given amount of resistance can be 
obtained only at one value of load, since at any other 
load, the rotor current, and therefore, the counter- 
voltage of IR drop are different. In other words, re- 
sistance in the secondary circuit simply exaggerates 
the natural speed characteristic of the motor, which 
varies from full load speed to synchronous speed, de- 
pending on the load. Since the induction motor de- 
livers the same torque with a given rotor current, in- 
dependent of the speed, it follows that the horsepower 
is directly proportional to the speed. The horsepower 
input from the line is constant, and the difference be- 
tween the input and output, except for the internal 
losses in the motor, appears at the rotor slip rings. If 
the speed reduction is secured by means of secondary 
resistance, this energy is dissipated in the form of heat 
and 1s lost. 

In order to obtain definite speeds which will not 
vary under changes of load, it is necessary to keep the 
counter-voltage constant by taking it from an external 
source, and this voltage must at all times be the same 
in frequency and phase position as that generated by 
the rotor, if the system is to be operative. 

Hence, there are three prime requisites for a suc- 
cessful and economical alternating current, adjustable 
speed equipment: 

(a) An easily controlled voltage must be im- 

pressed on the rotor. 

(b) This voltage must be of the proper frequency 

and phase displacement. 

(c) The energy in the secondary due to the slip 

must be conserved. 

All ac adjustable speed sets are designed with these 
three objects in view, although they may differ in the 
type of auxiliary machines used, and in the use made 
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of the slip energy. There are two main classes of sets. 
One delivers constant torque throughout the speed 
range, and the other delivers constant horsepower. 
An equipment of the former class feeds the slip energy 
back into the line, simply circulating this amount of 
power through the machines. Equipment of the con- 
stant horsepower type delivers the slip energy back 
to the shaft, increasing the torque in proportion to the 
speed reduction. The machines at the Calumet Steel 
plant are of the latter type. 


On each set, the main 1,000 hp induction motor 


delivers 


0 
xX 1,000 or 763 horsepower at the low 


speed. The input at all speeds corresponds to 1,000 hp 
output. The difference between the input and output, 
in this case 237 hp, appears at the slip rings, and is 
transferred through the rotary converter, where it is 
converted to direct current and impressed on the direct 
current motor. The direct current motor changes it 
to mechanical energy, increasing the torque on the 
shaft and bringing the total output up to 1.000 hp. 
On this mill, small rails designated as 4 in. or less, 
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Fig. 3—Power required on five stand drive. 


are rolled at the high speed, while the slow speed is 
used for the largest rails. Rolling from 5 and 5% inch 
rails requires considerably more power than reducing 
the smaller sizes, hence the constant horsepower drive 
fits in admirably on this type of mill. 

The starting and speed adjustment of these drives, 
are accomplished from the master switch, and a rheo- 
stat control switch. With the master switch in the 
“off”? position the primary and secondary circuits of 
the main motor, the direct current circuit between 
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rotary and direct current motor, and the field circuit 
leading to the rotary and direct current motor, are 
open. Moving the master switch to the first position 
closes the contactors which connect the secondary of 
the main motor to the starting resistance, provided the 
direct current motor field rheostat is in the “off” posi- 
tion, and the speed limit device on the rotary converter 
is set. The second point on the master switch closes 
the primary contactor, which, in turn, releases the first 
accelerating relay in the secondary circuit. The motor 
now comes up to speed, the secondary contactors which 
short-circuit the resistance being controlled by cur- 
rent limit relays, so that the current is maintained be- 
tween predetermined limits during acceleration. The 
operation at this point is that of an induction motor 
with short-circuited collector rings, and if it is de- 
sired at the high speed, the master switch is left on 
the second point. The rotary is connected to neither 
of the other machines, and the field circuits are open. 
If it is desired to operate at reduced speed, the master 
is moved to the fourth point. The third point closes 
the field circuit to the direct current motor, whose 
rheostat 1s in the “off” position, and to the rotary con- 
verter whose rheostat is set for normal field current. 
The fourth point disconnects the secondary circuit of 
the main induction motor from the resistance, which 
is now short-circuited, and connects it to the slip rings 
of the rotarv converter. The regulating circuit is now 
completed, hut since there is no counter-voltage being 
generated. the only effect on the speed is that of the 
very small resistance introduced in the rotor circuit 
by the other machines. The main induction motor is 
rotating at nearly svnchronous sneed, and therefore, is 
generating practically no secondary voltage. The di- 
rect current motor, although running at full speed, has 
its field unexcited, and therefore, is delivering only a 
very small voltage, depending on its residual marnet- 
ism. The rotary converter, although its field is fully 
excited, has very little voltage across its terminals, 
and therefore, is at a stand-still. or verv nearly so. 
However, if a field 1s now put on the direct current 
motor by moving the control switch which operates 
the motor-onerated field rhenstat, a voltage is gener- 
ated which 1s impressed on the rotary converter, and 
through it on the secondary of the main motor. The 
machines are so connected that this voltage onnoses 
that of the rotor. which must slow down and increase 
its slip voltage. When the latter hecomes enough more ‘ 
than the impressed voltage to allow a cnrrent corre- 
sponding to the torque to flow, a noint of eauilibrium 
is reached. and the set operates continuously at this 
sneed, with small variations under load. 1ntil the set- 
ting is again changed. Anv speed within the range 
can he obtained bv manipulating the rheostat control 
switch. If in case of emergencv. it is desired to stop 
quicklv, the master switch and control switch are 
brought to the “off” position and the master moved 
to “reverse.” This impresses full voltage on the pri- 
marv in the reverse direction and brings the motor 
quickly to rest. 


A pulpit over one end of the mill contains the 
master switches and speed control switches for both 
sets, and also an onerator’s panel. On this panel there 
are mounted indicating wattmeters showing the input 
to both drives, and a voltmeter and ammeter in each 
direct current circuit. A svstem of signal lights indi- 
cates to the operator the position of the main incoming 
line circuit breaker for the plant. the hand operated 
circuit breaker for each set, and the electrically oper- 
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ated primary reversing contactors, all of which are lo- 
cated in the sub-station, and also of the principal con- 
tactors in the secondary circuit, which are located in 
the motor rooms. This control apparatus could have 
been mounted on the mill floor and operated by the 
roller, but it was considered that the time saved by 
having an operator on the job who had no other re- 
sponsibilities would more than pay his wages. 


The rapidity with which the speed of these sets can 
be changed, and their stability under such conditions 
are shown in Fig. 2. The upper chart is kilowatts in- 
put and the lower is revolutions per minute. The zig- 
zag line on the upper margin of the lower chart repre- 
sents time in seconds. In taking these readings, the 
field rheostat was turned by hand as rapidly as pos- 
sible from one maximum position to the other. It will 
be observed that the speed was increased from mini- 
mum to maximum in 6 seconds with an input of 480 
kilowatts, and that it was decreased from maximum 
to minimum in 4.3 seconds. The regenerative power 
during this operation is not indicated. as the pointer 
was against the stop on the meter. When these sets 
were put into operation, the three-point rheostats in 
the direct current motor fields were improperly con- 
nected, due to an error in the wiring diagram. This 
caused a section of resistance in one of the rheostats 
to burn out during the try-out while steel was in the 
mill. The operator, observing that the mill had come 
up to high speed, moved his speed control lever back 
and forth several times. Each time the rheostat arm 
moved across the open spot, full field was alternately 
put on and taken off the motor. Notwithstanding the 
fact that the set was loaded, it responded to these al- 
most instantaneous changes of conditions with no signs 
of distress or instability. 


Power for operating these drives is supplied by the 
local power company, the Public Service Company of 
Northern Illinois. It is brought into the substation 
on the property at 4,000 volts, which is the voltage used 
on the motors. In the substation are the main in- 
coming line circuit breaker, the feeder breakers for the 
three mills, the “forward” and “reverse” primary con- 
tactors for the 14 in. mill drives, switching and trans- 
forming apparatus for the low voltage mill circuit, and 
a small exciter set, which supplies dc excitation for the 
sets. 


The first chart on Fig. 3 shows the kilowatts input 
to the five-stand drive when rolling the head of a 5 in. 
rail to a 1 in. round, and the web toa 1 in. x 1 in. x 
% in. angle. One piece alone was run through the 
mill, and the power required for each pass recorded. 
The second chart was taken during normal rolling on 
the above sizes. It illustrates the building up of peaks 
by overlapping passes with several pieces in the mill. 
The maximum swing shown is 1,000 kw, whereas the 
maximum taken by a single pass is 560 kw. The third 
chart indicates revolutions per minute, and illustrates 
the very small drop in speed of this set under load. 


Figure 4 shows the same readings taken on the 
two-stand drive when rolling the flange to 2 in. x 
1% in x &% in. angles. The maximum peak under 
normal rolling is again 1,000 kw and the maximum 
individual pass 640 kw. Unfortunately, one of the 
heavier schedules was not being rolled at the time 
these graphic meters were connected in the circuit. 
During the hardest rolling, it is not unusual for the 
indicating wattmeter pointers to go off the scale at 
),600 kw, which is about 80 per cent overload. 
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In 2,700 hours operation on the two 14 in. mill 
drives, delays due to the electrical equipment have 
been 5 hours and 52 minutes, or .2 of one per cent. 
This delay time includes one or two occasions when 
the power was temporarily interrupted. Readings 
taken over a period of eight hours indicate that to roll 
5 in. rails, the head being reduced to 1¥%4 in. x 1¥ in. 
x \ in. “T” section, the web to 1 in. x 1 in. x % in. 


Wy} \ ee 
LW} tae 


ira 
Meee A, 4 
f ASLAN DB FALE 


— ee eee aes SS ae —e 22 


Fig. 4—Power required on two stand drive. 


angle, and the flange to 14% in. x 1% in. x \% in. angle, 
requires 73 gross kilowatt hours, per finished ton, and 
to roll the same rail into 34 in. rounds, 1 in. x 1 in. x 
% in. angle and 1% in. x 14% in. x &% in. angle, requires 
61 kilowatt hours per ton. It is of interest to note that 
the total power consumption since electrification has 
been &8.5 kilowatt hours per finished ton of product. 
This includes all the electric power used in the plant. 


Maintenance and repairs on these drives during the 
year have amounted to $65.19, of which amount $60.00 
was labor. This does not include the oil used in 
routine oiling of motors, but does include some used 
in switches. 


The increase in tonnage with electric drive has been 
estimated at 10 per cent due to better maintenance of 
speed and greater ease of handling the drives. This 
is felt to be a very conservative figure. It has also been 
found that the roll breakage is less since electrifying. 
Since the heating furnace was changed over to pow- 
dered coal at about the same time, and more even heat- 
ing is now being obtained, it is probable that this de- 
crease in breakage is not entirely due to the drive, but 
the more even torques and higher finishing tempera- 
tures due to better speed maintenance undoubtedly 
have their effect. 
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The Effect of Oxidizing Gases at Low 
Pressure on Heated Iron 


The Principal Agent in the Production of the Characteristic 
Facets of Oxide Is the Mixture of Gases Evolved by the Copper 


on Heating. 


By H. C. H. CARPENTER and MISS C. F. ELAM* 


HE experiments to be described in this paper 

originated in the following way: The authors 

were experimenting with the vacuum etching of 
copper which was heated in a silica tube, at tempera- 
tures in the neighborhood of 1,000 deg. C. The metal 
evolved a considerable volume of gas which, if allowed 
to remain in the tube, caused it to blister. If, however, 
the gas were pumped off as soon as it was evolved and 
the vacuum maintained, the copper remained bright 
and quite free from oxidation. Under these conditions 
the structure of the copper grains was rendered mani- 
fest by what may be termed a heat etch. It so hap- 
pened that on one occasion Armco iron was placed in 
the tube with the copper, although not in contact with 
it. The tube was then evacuated and heated to about 
1,000 deg. C. The gas evolved from the two metals 
was not pumped off, but allowed to accumulate in the 
tube. At the conclusion of the experiment, when the 
metals were withdrawn from the tube, it was found 
that each of them had altered considerably in appear- 
ance. On the one hand, the copper was found to have 
become coated with a layer of blue cuprous oxide, 
which in some places covered the metal completely, 
whereas in others it took the form of six-pointed stars 
deposited on the metal. On the other hand, the iron 
was distinctly lustrous, if rather dark, and appeared 
to be very deeply etched. Both specimens had been 
originally polished and sufficiently etched to show the 
outline of the crystal grains. 

An experiment was then made by heating the iron 
itself in the absence of copper, and tests were made 
with Armco iron, electrolytic iron, and Swedish iron. 
In each case a considerable volume of gas was evolved, 
but no etching effects were produced and the iron ap- 
peared to be slightly oxidized. The characteristic 
etching effect observed in the previous experiment 
therefore was evidently due to something evolved from 
the copper. 

A series of experiments was then instituted to study 
the progress and characteristic features of the etch 
produced on the iron when heated with copper. In all 
these cases the metals were separated from one another 
in the tube. The structure of the iron as revealed un- 
der the microscope was found to depend both on the 
period of heating and the temperature. After short 
periods, such, for instance, as half an hour, at 1,000 
deg. C., the surface was found to be covered with small, 
somewhat irregular facets, whose orientation was con- 
stant on any one crystal but differed as a rule on 
passing from one crystal to another. Fig. 1, Plate I. 


*Paper presented before British Iron and Steel Institute 
Annual Meeting, May, 1922 
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shows the structure at 300 diameters of the surface of 
the copper. This is hardly etched at all, although evi- 
dences of twin crystals are manifest. In the center 
is a blue star of cuprous oxide of very characteristic 
appearance, and deposits of this constituent are also 
visible in other parts of the field shown. Fig. 2 shows 
at 300 diameters the appearance of the surface of the 
iron after the above treatment. Portions of three 
grains are visible. On each of them will be observed 
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characteristic facets which are constant in direction on 
any given crystal, but vary from one crystal to an- 
other. There are also decided differences of level be- 
tween the tops of the facets of the adjacent crystals. 
Steeply sloping surfaces connect one grain with an- 
other, and these slope to different extents. Between 
one crystal and another the etching is so deep as to 
produce what may be called a valley. 

The differences of level on passing from one grain 
to another became still more marked as the heating was 
carried further. The individual facets then became 
larger and more regular, but the surface was rendered 
more uneven. Fig. 3 shows at 600 diameters the struc- 
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ture of Armco iron after the more prolonged etching. 
Regular brick-like facets are visible in the center of 
the field. The dark area bounding these on tke right 
is a sloping boundary, while the facets beyond are out 
of focus owing to the difference of level. Fig. 4 rep- 
resents at 300 diameters the structure of two adjacent 
grains of electrolytic iron which are much larger than 
those of Armco iron, and are both approximately in 
focus. The facets in the upper half of the field strongly 
suggest an orientation parallel to the cube face, where- 
as those in the lower half represent a section of a crys- 
tal cut obliquely. Not only were the crystals of elec- 
trolytic iron larger than those of the Armco iron, but 
also the facets themselves. 


On heating for a longer period, say for two hours, 
the surface became still more uneven and was found to 
be covered with perfectly regular squares, rectangles, 
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and triangles, together with other figures of less reg- 
ular shape. Figs. 5 and 6 at 600 diameters are typical 
examples of the structures thus obtained. In the 
former the rectangle etch figures predominate and in 
the latter the triangle. In these cases, owing to the 
very deep etch, only certain parts of the field can be 
obtained in focus at any given time. It was observed 
that the size and general form of the figures varied 
somewhat in different experiments owing, doubtless, 
to slight differences in pressure, and to variations in 
the composition of the gases evolved from both metals. 
Occasionally very minute etched figures were obtained, 
such as are illustrated on Plate II, Fig. 7, at a magnifi- 
cation of 600 diameters, which represents part of one 
crystal in which the etched figures appear as minute 
squares and rectangles. Substantially the whoie of 
this field is in focus. The three or four irregularly 
shaped figures observed are due to slight porosities in 
the iron. 
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It remains now to consider what the etched figures 
really represent. The authors’ first idea was that the 
structures observed were those of the etched iron, 
more particularly as the form of the figures agreed 
very well with what is known as to the crystal forms 
of gamma and alpha iron. It very soon became evi- 
dent, however, that the hypothesis was not correct in 
this form. It was found that, under certain conditions, 
small black shining crystals were formed on the sur- 
face of the iron, in addition to the etched figures de- 
scribed above. It was thought that these might be an 
oxide, and in removing some with a penknife in order 
to test it with a magnet, it was noticed that the “etch” 
layer could also be removed, revealing unaltered iron 
underneath. It appeared therefore that the character- 
istic etch figures were due to an oxidation of the 1ron 
during heating, and that accordingly they must be 
ascribed to an oxide and not to the metal. General 
support to this view was given by the fact that the 
copper itself was, as has been mentioned, also oxidized, 
the surface in certain places being almost completely 
covered with the characteristic blue cuprous oxide. 


Further experiments were then carried out to de- 
termine what relation the structure of the oxide bore 
to that of the iron. It was noticed that if the specimen 
were heated to 1,000 deg. C. several times, there was 
no change in the shape or size of the characteristic 
etch figures, although it is obvious that on every oc- 
casion a change in the crystal form of the iron itself 
must have taken place on passing through the Ac3 
inversion and back again through Ar3. In other words, 
it is clear that the alpha to gamma and gamma to 
alpha change had no influence on the facets once they 
had been produced. Moreover, on marking a par- 
ticular area before heating it could be shown that its 
structure corresponded with that of the original alpha 
iron crystal. The boundaries were the same in both 
cases. On repolishing and etching after heating it 
bore, however, no relation to the metal underneath, 
which had recrystallized in passing through Ac3 and 
Ar3. Furthermore, upon heating the specimen of the 
iron below 900 deg. C. it developed the same char- 
acteristic etch facets as at 1,000 deg. C., although the 
time required was considerably longer (a minimum of 
two hours). It is clear therefore that the formation 
of the oxide begins below 900 deg. C. and that it takes 
its shape from the structure of alpha iron, and having 
once begun it continues to grow, regardless of the 
phase changes which take place in the iron underneath 
on passing from alpha to gamma and back again. The 
authors do not regard the process merely as an oxida- 
tion of the iron crystals, by means of which the struc- 
ture of the iron is made manifest, so much as a growth 
of crystals of an oxide, the orientation of which is de- 
termined by the iron on which they are first formed. 
In certain instances the valleys produced at the doun- 
daries are caused by the growth of oxide crystals away 
from the true boundary in two directions, the slopes 
of the valley being made up of the “sides” of the 
crystals. It will be noticed that these are striated in 
a regular manner corresponding with the orientation 
of the facets observed on the surface. 


The fact that one substance will assume the same 
orientation as that of another on which it is crystal- 
lizing, provided they are isomorphous, is well known. 
This was established, for example, by Mr. C. V. Baker? 


Journal of the Chemical Society,” 1906, vol. Ixxxix, p. 
1120. 
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in his experiments on “the formation of regular 
growths of crystals of one substance upon those of 
another.” Parallel growths of sodium nitrate crystals 
on calcite surfaces are shown on Plate XX, Figs. 63, 
64 and 65, of Sir George Beilby’s book entitled “Aggre- 
gation and Flow of Solids.” It seems probable, there- 
fore, that in the present case the oxide first formed is 
magnetite Fe,O,, which has a cubic symmetry like 
alpha iron. The surface crystals, however, which were 
removed with a penknife, were not attracted by a 
magnet, indicating that they had been further oxidized, 
probably to Fe,O,, without change of form. It is 
well known that hematite crystallizes in the hexagonal 
system, but this oxide has been obtained in a form 
pseudomorphous with magnetite by heating the latter 
in a blow-pipe flame for several hours. ‘The crystals 
oxidized without change of form.? A type of structure 
somewhat similar to that described above was obtained 
by Osmond and Cartaud.* They heated to redness a 
crystal of iron (which had one of the cube faces 
polished) in a nickel crucible packed with calcined 
magnesia and covered with cast iron shavings. To 
use their own words in describing the results of this 
experiment: “The polished face oxidized naturally 
and displayed square figures strongly resembling cor- 
rosion figures. * * It seems that the oxidation has 
been regulated by the structure of the metal.” 


As has been already stated, the characteristic struc- 
tures of oxide described in the present paper are only 
produced under the combined influence of the gases 
evolved from both copper and iron. The mere oxi- 
dation of the iron which always takes place to some 
extent when it is heated by itself in an evacuated silica 
tube, does not produce these structures at all. What 
has to be explained, if possible, is the oxidation of the 
iron in a particular way under the combined influence 
of the gases simultaneously evolved both from iron and 
copper. The effects are only produced by copper con- 
taining the gases normally present in the metal. If 
the copper be previously heated in vacuo several times 
until no gases are evolved and be then heated with iron 
in an evacuated tube, it remains quite bright, while the 
iron oxidizes slightly without the production of the 
characteristic facets of oxide. Both the composition 
and volume of the gases contained in copper vary with- 
in fairly wide limits. Several samples of the metal, 
however, produced similar effects on the iron. The 
action therefore clearly takes place with gases whose 
composition varies to some extent. The gases collected 
when one specimen of the copper used in the authors’ 
experiments was melted in vacuo, gave the following 
results on analysis: 


Hydrogen sulphide .............. 61.2 
Carbon dioxide .................-. 34.9 
OXYGEN: ctnaciacexnoed head aca 1.1 
Residual gas (nitrogen) .......... 2.8 


It is to be noted that this mixture contains only 
just over 1 per cent of free oxygen, but that there is 
a considerable amount of oxygen present combined 
with carbon and sulphur. Less information exists with 
regard to the gases present in iron. The majority of 
gas analyses have been carried out on steels, and in 
these cases the gases appear to consist of mixtures of 
the oxides of carbon together with hydrogen and nitro- 


2Friedel, “Bull. Soc. Franc. Min.,” 1894, vol. xvii, p. 450. 
3“Journal of the Iron and Steel Institute,” 1906, No. ITT, 
481. 
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gen. It is impossible to predict what would be the 
equilibrium in a system composed of the metals, copper 
and iron, at temperatures of from 900 deg. to 1,000 deg. 
C., which was evolving a mixture of the above types. 
Broadly speaking, however, it appears that under these 
conditions the atmosphere produced is decidedly oxid- 
izing both as regards the copper and ‘the iron. In 
their experiments the authors have noticed the depo- 
sition of free sulphur in the cooler parts of the quartz 
tube. This points to the decomposition of the sulphur 
dioxide always present in the copper, and the result 
would be the production of free oxygen. Another 
source of this gas is possibly the decomposition of some 
cuprous oxide. The fact that the production of the 
characteristic facets of oxide requires a period of con- 
siderable duration for its completion is due, no doubt, 
to the gradual liberation of the gases over this period. 
Those contained in and evolved from the copper must 
be held to be the chief cause of the characteristic struc- 
tures of iron oxide produced, but the influence of their 
possible interaction with the gases evolved on heating 
the iron itself must not be lost sight of. 


Summary. 


Samples of Armco, electrolytic, and Swedish tron 
were heated from below 900 deg. to above 1,000 deg. C. 
in an evacuated quartz tube and oxidized slightly with- 
out producing any characteristic crystallographic fea- 
tures on the surface of the metal. If, however, a speci- 
men of copper be introduced as well containing the 
gases which are ordinarily present in the metal, a re- 
action sets in resulting in the gradual production and 
development of characteristic facets on the surface of 
the iron. These are due to the production of wnat is 
probably the oxide Fe,O, which subsequently passes 
to Fe,O, without change of form. The oxide of 1ron 
originally produced 1s isomorphous with alpha iron, 
and the orientation of the oxide produced on any given 
crystal of iron is determined by the orientation of the 
alpha iron itself. It is, in other words, “a parallel 
growth” of the magnetic iron oxide. Once produced 
the form of the oxide is uninfluenced by heating the 
specimen to a temperature at which gamma iron is 
formed. A somewhat similar phenomenon was ob- 
served sixteen years ago by Osmond and Cartaud. The 
principal agent in the production of the characteristic 
facets of oxide is the mixture of gases evolved by the 
copper on heating. 


STUDY OF FLUORSPAR INDUSTRY 


R. B. Ladoo, mineral technologist of the Bureau of 
Mines, spent the entire month of April in the examin- 
ation of the fluorspar deposits of the western states. 
On this trip fluorspar mines and mills were examined 
in New Mexico, Nevada and Colorado. Information 
obtainable on fluorspar deposits in Arizona, California 
and Utah indicated that deposits were not sufficiently 
lmportant to warrant examination. None of the mines 
or mills visited was in operation, and it was evident 
that many of the deposits opened, particularly those 
of New Mexico, were war developments which can 
not be considered of great importance under normal 
conditions. The information obtained on this trip will 
he used as the basis of a report on the mining of fluor- 
spar in the western states. 
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Fig. 1—General view of by-product coke plant. 


By-Product Coke Plant at Midland 


The Pittsburgh Crucible Steel Company Has Completed a Modern 
Plant Consisting of 100 Koppers Ovens at Midland, Pa. 


Crucible Steel Co., consisting of 100 Koppers 

ovens is situated at Midland, Pa., about 34 miles 
below Pittsburgh on the Ohio River on the site of an 
old Bee Hive plant. The original plans called for a 
plant built with government assistance as a war time 
measure to supply toluol and ammonium sulphate; but 
after the Armistice these arrangements were concluded, 
and the plant completed by the Pittsburgh Crucible 
Steel Co., a subsidiary of the Crucible Steel Co. of 
America. The location makes possible the use of the 
cheap water transportation giving the plant a decided 
advantage over those dependent on rail haulage. 


Te By-Product Coke Plant of the Pittsburgh 


As a source of raw material for the By-Product 
Coke Plant, the Crucible Steel Company operates a 
coal mine at Crucible, Pa., 69 miles above Pittsburgh 
on the Monongahela River at Glassmere, Pa., on the 
Monongahela. The mine at Crucible is in the Pitts- 
burgh seam, admirably located and is capable of large 
development. As the acreage here is large and the coal 
readily mined and delivered into barges on the river, 
this is logically the source of supply of most of the 
coal for the By-Product plant. The mine at Giass- 
mere is in the double Freeport seam and has a smaller 
acreage. At present it’ is not possible to load barges 
from the mine but when the river work under way is 
completed it will be possible to deliver coal from this 
mine into barges for shipment to the By-Product Coke 
Plant. 


Coal is taken from the barges by a Mead-Morrison 
hoist having a six-ton bucket with a capacity of 600 
tons per hour when working in free coal. The lift at 
normal pool stage is 75 feet and the speed of hoisting 
is sufficient to make two trips per minute. 


The hoist is provided with a two hundred ton bin 
from which the coal is fed by a shaking feeder on to 
a 42 in. conveyor belt. This conveyor is 605 feet long 
and the idlers are equipped with roller bearings to de- 
crease the strain on the belt. The storage bin here 
serves to balance the capacity of the belt, which is 
300-326 tons per hour, and the hoist; and to keep the 
belt supplied with coal while charging barges. This 
first conveyor handles not only the coal for the coke 
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plant but also the steam coal and coal for the gas pro- 
ducers. The coal is delivered into the junction tower 
at the rate of 300-325 tons per hour where it is divided— 
250 tons per hour going on a 36-inch belt to the break 
and mixer building and the remainder on a 42-inch 
belt to the loading station, where if desired it may be 
crushed by a 54 x 54 roll crusher and screened into 
lump and slack for the steel mill. The capacity of this 
crusher is sufficient to take the entire amount delivered 
by the river conveyor. 


As the river is not navigable part of the year suf- 


Fig. 2—View showing top and discharge side of ovens. 
Quenching car locomotive at extreme right. 


ficient storage must be provided to allow the plant to 
operate during this period. This is taken care of by 
extending the ore yard and car dumper. Coal loaded 
into cars at the loading station is dumped at any de- 
sired point in the ore trough by the movable Wellman- 
Seaver-Morgan Car Dumper, which also handles the 
ore. From here it is stocked by the ore bridge. The 
maximum capacity of the storage yard is approxi- 
mately 200,000 tons of coal giving 90 days operation 
for the Coke Plant and Steel Mill, 


Irom 


UNIVERSIT ¥ 0 FCHIC AGO 


June, 1922 


In reclaiming coal it is loaded on cars by the ore 
bridge and transferred to the track hopper. This re- 
ceives coal in two sets of hoppers and delivers through 
shaking feeders on to a 36 in. belt which in turn delivers 
it into the same junction house which is the terminal 
of the river conveyors. If desired it is possible to take 
run of mine coal from stock in cars, crush and screen 
it into lump and slack and return it to cars. 


The coal handling is thus flexible; and large storage 
capacity and handling facilities obtained with small 
additional expense by utilizing the surplus capacity of 
the Blast Furnace Equipment. 


The coal from the junction tower is delivered to the 
top of the breaker and mixer building through the 
Bradford Breaker to four 200-ton mixer bins. From 
these it is delivered to the mixer conveyors and the 
hammer mill and then to the 1,800 ton storage bin on 
top of the ovens. This bin is divided by a central par- 
tition so that it is possible to charge two kinds of 
coal in the ovens. From the barges in the river to the 
point of delivery at the top of the bin on the ovens 
the difference in elevation is 207 feet. 


The ovens are Koppers 500 cubic foot ovens, 1534 
in. wide at the pusher side and 18% in. at the coke side. 
The jamb brick are unusually thick giving very effec- 
tive insulation of the first flue and are also so arranged 
that the luting clay is not next to the buckstays. In 
case of gas leaks through the luting clay the flames 
will not have a chance to come in contact with the 
buckstays and cause them to bend. Once this process 
has started it is very difficult to stop and a leaky battery 
is the usual result. 


The general arrangement of the ovens and ma- 
chinery represent Koppers standard practice. The de- 
tails of the present pusher track however, presents a 
difference from the usual practice in that there is no 


Fig. 3—Pusher side of ovens, showing pusher, central coal 
storage bin over ovens and gas collecting mains. 


provision for taking the thrust of the ram on rear set 
of wheels. The wheels next to the oven are double 
flanged while those on the outside are single flanged 
with the flange on the outside, allowing this wheel to 
slip but preventing it from taking any thrust. The 
electric circuit for the pusher machine has a separate 
circuit breaker in the sub-station so that any attempt 
to push a sticker by holding in the circuit breaker in 
the pusher cab will cause the breaker in the sub-station 
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to act. There is also a graphic meter in this circuit 
so that it is possible to observe whether there are any 
ovens which cause trouble in pushing. This arrange- 
ment has proven quite successful although viewed with 
suspicion at first. With the twelve foot embankment 
close to the rear wheel of the pusher this is apparently 
a very Satisfactory solution. 


The coke from the ovens is pushed into a quenching 
car propelled by an electric locomotive, quenched and 
dumped from the quenching car onto the coke wharf. 
From here a 36 in. belt conveyor takes it to a rotary 


Fig. 4—Coke loading station, showing electric transfer car for 
conveying coke to blast furnace. Coal storage bridge at 
rear. 


screen having 1% in. round holes. The furnace coke 
can either be loaded on cars on the coal handling level 
or sent tc the storage bin above the transfer car which 
runs over the trestle to the blast furnace bins. The 
coke which goes through the 1% in. round holes drops 
onto an 18 in. belt which conveys it to a shaking screen 
having 7% in. round holes. The material falling 
through the holes is sent to the boiler house for fuel 
while the larger coke is sold as domestic fuel. Below. 
this screen are two tile lined bins holding about a car- 
load each. The tile lining seems to be standing the 
wear exceptionally well. 


The By-Product Building houses all the by-product 
apparatus, the ammonia still not being in a separate 
building as in some of the recent plants. The ex- 
hausters are of the positive type—175 cubic feet per 
revolution. These are sufficient to take all the gas 
from both batteries, and the tar extractor, reheater 
and saturator are designed so that either may be oper- 
ated with either exhauster but one is sufficient to take 
all the gas. The saturators are of the elliptical type 
with*two ejectors and drain tables and three sulphate 
driers. It is thus possible to remove and repair an 
ejector while the saturator is in operation and to have 
one sulphate drier down for repairs without changing 
saturators as two driers will handle all the sulphate 
a saturator will produce. 


As originally installed the wall between the booster 
room and main by-product apparatus room was only 
carried part way up to allow the hand crane to serve 
the booster room as well as the apparatus room, but 
it was believed that this advantage was outweighed 
by the danger of gas leaking from the apparatus room 
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being ignited by the motor driven boosters, so the wall 
was made solid. The boosters are positive machines 
driven by 275 horsepower slip ring alternating current 
motors through a Lenix Drive. The speed of the 
motors is controlled by a master switch operated di- 
rectly by the movement of the gas holder. The con- 
trol will cause the booster to put all the surplus gas 
into the mill gas line. In case the Open Hearth De- 
partment where all the gas is used, does not require 


Fig. 5—Left to right: Coal crushing and mixing building; 
junction tower; coal to coke plant or steel work; rail coal 
to coke plant; right-rear, river coal to railroad cars for 
plant use. 


the full amount, the excess will be released into the 
bleeder line through a multi-port relief valve set at 
5 pounds pressure. If desired however, a manual con- 
trol in the booster room may be used. 


The tar and liquor pumps are motor driven, direct 
connected centrifugal pumps with steam driven duplex 
pumps as spares. Centrifugal lime pumps, motor 
driven are also used for providing lime feed to the 
ammonia still. Tar is delivered through a four inch 
line direct to the open hearth storage tanks without 
the necessity of loading it into tank cars. Coking 1,800 
tons of coal a day and taking the open hearth require- 
ments as 6,000,000 Btu per ton of steel there will be 
available from the coke plant sufficient gas and tar to 
produce 1,390 tons of steel per day in the open hearth. 

As the present coal handling tracks of the plant 
runs over a fill on the site of beehive ovens which were 
in a fair state of repair at the time by the by-product 
coke plant was built, the difference in the open hearth 
department fuel bill, had the old bee hive ovens been 
used to produce the coke for the blast furnaces, and 
natural gas been purchased as in previous years, can 
be readily computed. 


The benzol department is fortunate in having the 
final gas cooler and benzol scrubbers located close 
enough to the building so that one man can operate the 
entire set of apparatus for recovering the light oil. 
This is a great advantage as the responsibility is not 
divided between the by-product and benzol depart- 
ments as in many plants. The main benzol building 
houses the light oil stills and finishing stills, the agi- 
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tator being in a separate building at the other end of 
the benzol enclosure. 


The finishing stills are only designed to turn out 
50 per cent of the finished product as pure benzol or 
toluol, it being expected that the bulk of the demand 
would be for motor benzol or other products not re- 
quiring as close fractioning as pure benzol or toluol. 
Duplex steam pumps located in the main building 
handle the different products. The absorbent oil is 
pumped by rotary pumps each driven by a separate 
engine. 


The storage tanks are not located in a building as 
in many of the recent plants but are outdoors. Those 
intended for products liable to freeze are insulated and 
have heating coils. 


To prevent loss of oil all the drains do not go direct 
to the sewer but to an intercepting sump where any 
oil may be recovered and pumped back into the system. 
Used absorbent oil and residual from the finishing still 
are pumped to the tar tanks. 


All the electric wiring in the plant is carried in 
underground conduits. The main lines from the power 
house to the sub-station, both direct and alternating 
current are in duplicate. Should an accident disable 
both of these lines power can be obtained by a tie from 
the river pumping station. The main high tension 
switches have sufficient rupturing capacity to take care 
of the full generating capacity of the power house. 
Since the actual load on the direct current machinery 
is small it was deemed inexpedient to install rotary 
converters at the sub-station but to use the converters 
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Fig. 6—Benzol scrubber, final cooler and benzol plant. Two 
benzol washers and one final cooler shown were manufac- 
tured by Treadwell Construction Company. 


already in operation in the power house. With the 
complete duplication of units and switching apparatus 
in the power house the interruptions of coke plant 
operations due to the power being off have been very 
few. 


Steam is supplied from the blast furnace boiler 
house and the coke plant is also dependent on the steel 
mill for its supply of water. 
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Wire Manufacturing in England and France 


'General. Comparison of the Wire Drawing Practice of England 
and France With That of the United States—Reasons for Differ- 
ences in Method of Manufacture Given. 

By KENNETH B. LEWIS 


one strongly marked trait in common with his 

brother in America. He does not invite the public 
to share his troubles and achievements, nor to discuss 
his problems. There is little or none of the interchange 
of experience through the technical press or the engi- 
neering societies that marks many other branches of the 
steel industry. The more one knows about wire, the 
less he talks, and though this statement may seem to 
classify the present writer rather unkindly, it is none the 
less true. Our wire manufacturers travel abroad, and 
the foreigners visit us, particularly the British, and 
while the differences in practice are noticed and criti- 
cized, no one is convinced. Few changes of practice are 
attempted as a result of these visits, and those few are 
frequently disastrous. 


In recent visits to Europe, I have had an unusually 
good opportunity to compare in a very general way the 
wire drawing practice of England and France with that 
of the United States, and to go far enough into the dif- 
ference to assign to each a logical reason. I look upon 
the foreigner no longer as an amiable eccentric, but as a 
man who has cleverly adapted his wire drawing practice 
to conditions outside of the industry, and beyond his 
control. In England particularly, conditions of land 
tenure, character of labor, and the influence of trade 
unionism, combine in various ways to affect profoundly 
the practice in the wire mill. These influences affect the 
problem in so many degrees and from so many angles 
that one scarcely knows where to begin a discussion of 
them. 

It is commonly reported that the British make better 
wire than we. They do. The statement should, how- 
ever, be amplified. They make better wire than we do 
make, but not better than we can make. The wire indus- 
try falls naturally into three divisions: the rolling of 
wire rods, the drawing of wire and the working up of 
the wire into finished articles. With us these three divi- 
sions, or at least two of them, are very commonly found 
under a single management, and a single roof. It is 
frequently found that the finished product of one divi- 
sion, which is the raw material of the next, can be con- 
siderably cheapened if the next division can take a prod- 
uct less accurately sized. The next division finds it pos- 
sible, at a slight sacrifice in efficiency, to absorb the 
cheaper product, and to pass on a satisfactory raw mate- 
rial to the next in line. The gain greatly outweighs the 
loss, and as it all goes into the same pocket, a net gain 
is registered for the combined industries, while one or 
more of the divisions is forced for the common good 
to lower its standard. 


In England the wire maker knows little and cares 
less about the problems of the rod roller. He wants 


je wire manufacturer of England or of France has 


Mr. Lewis is manager of the wire machinery department, 
Morgan Construction Company, Worcester, Mass. 


Google 


round rods true to gauge and gets them. The nail maker, 
who draws no wire, wants his wire round and true to 
gauge, not because the carpenter cannot drive a scratched 
nail, but because the output and upkeep of the nail ma- 
chines are better with first-class wire. Furthemore, the 
wire drawer and the nail maker are 100 per cent unon- 
ized. They are on a piecework basis, and if they do 
not like the raw material they get they will walk out. 
They consider they have no interest in common with the 
boss. Savings mean nothing to them. Earnings are 
everything. 


The various divisions of the wire industry are very 
reluctant to merge to a completely integrated unit. ‘The 
British companies are old and firmly established. They 
are family affairs, and the Britisher is not easily trans- 
planted. He wants his family business with its small 
but steady profit, and his son wants it after him. He 
does not shift readily from place to place or from busi- 
ness to business. Moreover, a consolidation which in- 
volves expansion 1s a big undertaking in England on 
account of the difficulty of buying land. The English- 
man regards his land as he does his business, not as a 
thing to speculate with, but to keep and get dividends 
from. There is no land held for speculative purposes. 
It is all producing. You may lease it, but, generally 
speaking, you cannot buy it, and there is not much fun 
sinking money in a big undertaking on leased land. The 
established units of the business are chiefly in congested 
districts, since they were laid down before the davs of 
easy transportation. If they are to be brought together 
it must be in a new place. Will the workmen follow 
the plant? That’s an open question. The British work- 
ing man does not care for change any more than the 
manufacturer. One of his ambitions is to die in the 
house where he was born. The British manufacturer 
cannot count on attracting to a new location a sufficient 
number of floaters. There are no immigrants in Eng- 
land—no great floating body of unattached voung men 
with nothing but muscle, ready to be shaped into skilled 
or semi-skilled laborers. The manufacturer can look 
only to the ranks of union labor. He cannot make wire 
drawers or nail makers. The union makes them, the 
boss takes them. 


The labor union is the outstanding factor in the indus- 
try from every angle. British wire is generally drawn 
very accurately to gauge, whatever its grade. In condi- 
tions under which the American wire drawer handles 
four, five and even six blocks, the British wire drawer is 
permitted by the union to run only two. He has an abun- 
dance of time on his hands. His pay, while low in dol- 
lars per day, is high in dollars per unit of production. 
The boss can get square with him only by insisting on a 
high degree of accuracy in the finished product. The 
boss studies out other ways to keep the wire drawer 
busy. A Yankee would say that he was “saving at the 
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spigot and wasting at the bunghole,” but the critic must 
remember that the bunghole is in charge of the union, 
and is kept wide open, and that every drop saved at the 
spigot is net gain to the boss. The wire drawer is re- 
quired to fix his own dies. This saves money, but it 
helps to rivet the shackles of trade unionism onto the 
boss. It helps to make and keep wire drawing a highly 
skilled trade. The wire drawer is required to point his 
wire frequently with no other tools than a hammer and 
anvil. The arrangements for drawing the point through 
the die are of the crudest description and great wasters 
of time, but the wire drawer has time to waste. In some 
mills the wire drawer must walk into the baker, pick up 
a bundle of rod from the floor and carry it in his arms 
to the bench. When I was tempted to marvel at the 
shortsightedness of the superintendent in permitting such 
inefficient practice I recalled that the man’s time and 
labor were already paid for and that this service cost 
the mill absolutely nothing. The same considerations 
result in the use of small rod bundles. All the expenses 
connected with the production and handling of large 
bundles would fall on the proprietor. All the profits 
would go to the union wire drawer. 

The British wire drawer is a highly skilled artisan. 
He serves a long apprenticeship, and works his whole 
life at the bench. He knows instinctively how to vary 
his drafting and the shape of the die hole to suit the 
variations in the stock, and he does certainly make beauti- 
ful wire. So did the American wire drawer in the good 
old days before the changing character of our labor sup- 
ply made it necessary to take the brains out of the 
operator and put them into the machinery. 

The British cleaning house is not quite the choking, 
steam-filled purgatory to which we are accustomed. I 
do not recommend it precisely as a health resort, but you 
can at least walk about without necessarily ruining a hat 
and coat, and on leaving you can blow your nose with- 
out burning holes in your handkerchief. The first thing 
I noticed was that all the tubs were of stone, reported 
to be everlasting. We have all heard of these stone acid 
vats from returning travelers. Some of us have tried 
them here in America, but they invariably cracked as soon 
as the solution got up to pickling heat. In England the 
solution gets no more than lukewarm, and the reason 
the wire cleans is that the acid is muriatic. This is not 
reckless extravagance on the part of the British wire 
manufacturer. Muiratic is his cheapest acid. In Amer- 
ica we not only have large sulphuric deposits, but we re- 
cover thousands of tons of sulphuric acid as a by-product 
in the smelting of sulphide ores of the non-ferrous 
metals. In England sulphuric is the high priced acid, 
and muriatic is the cheap by-product. At this gentle 
heat generated by the chemical action of acid on steel, 
the stone tubs last forever, and on account of the strength 
of the acid, pickling is not prohibitively slow. The acid 
cannot be heated. Sulphuric acid is a liquid. Muriatic 
acid is a gas, which for commercial use is dissolved in 
water. At such temperatures as we induce in our vats 
by the use of steam, the muriatic acid would be driven 
out of solution and lost. 

British practice seems to favor a long baking at com- 
paratively low temperature. Whether this fully explains 
it, I do not know, but certainly their wire is more care- 
fully “gotten up,” as they express it, and if required will 
stand more dratting before the coating is lost. 

Soap is the favorite lubricant in the die box, or rather 
the plate stand, as cast iron dies are unknown; not pow- 
dered soap, however, but soap in cakes or small chips. 
The cakes are commonly clipped onto the wire in pairs 


Google 


June, 1922 


with a spring clip, and the rod is thoroughly soaped in 
the first draft. On succeeding drafts it is soaped again, 
either with cakes or with the broken chips and powder 
recovered from the first stand. 


The British annealing practice does not seem to dif- 
fer materially from ours. 


In the matter of drawing benches, the differences are 
not particularly noticeable. The English bench is apt to 
be very low, perhaps 24 inches, but the block stands high 
above it so that the draft line is about the usual 30 inches 
from the floor level. The bench top is low enough to 
carry anvils, on which plates are battered. 


Continuous machines for the dry drawing of coarse 
wire are much in evidence in England. They are of a 
variety of types, most of them familiar to Americans. 
Indeed, most of them have been tried here and con- 
demned. Their work is no better in England than in 
America, but it seems better by contrast. The unions 
consent to classify a continuous machine as one block, 
and a man is therefore permitted to operate two ma- 
chines. However small his output, it is bound to beat 
the performance of two single-holers. Three general 
types of machine are in service: the common slip ma- 
chine, the machine with bronze segments which slip in 
a groove in the block face, and various arrangements of 
the ditferentiai gear principle. On account of their rela- 
tively large output, the British wire man nurses them 
along with greater care than we can afford to give them. 
The following figures indicate roughly the position of 
these machines in comparison with single holing in Great 
Britain, and in the United States: 


British Output (10 hes.) 


American (10 hrs.) 
Man 1 Man 2 Con- 4 


aNd). 
2 Blocks tinuous Machines Output Blocks 


Operation 

2-hole No. 10 5040 roe 9000 2 
3-hole No. 11 4172 4480 8000 3 
3-hole No. 12 3360 4028 7000 4 
4-hole No. 13 2460 3920 6000 4 
4-hole No. 14 2094 er 4700 5 
d-hole No. 15 1346 ee 3800 5 
France. 


I found the wire mills of France interesting, chiefly 
from the viewpoint of the antiquarian. This rather un- 
kind statement might have been modified had I found 
time to visit some of the larger mills outside the devas- 
tated region, whose practice, I am told, more nearly re- 
sembles ours, but I report here only what I saw. The 
mills were picturesque outside as well as inside. I did 
not actually see one with a thatched roof, but momen- 
tarily expected to. Several of the plants had been strip- 
ped of machinery by the Visitors. In one case the build- 
ings had been turned into a factory for the production 
of wooden furniture for German dugouts, and I had the 
pleasure of sampling the product while we talked. The 
manager was in Germany trying to locate and identify 
his machinery, and the master mechanic expressed to me 
ers his hope that the wire benches would never be 
ound. 


Two things that characterize French wire drawing as 
I saw it are small bundles and wet drawing. The rods 
are frequently coppered directly after pickling and drawn 
wet to all sizes. The coating did not seem as red as our 
“high copper” finish, and it was only after persistent and 
repeated questions that I accepted the statement that it 
carried absolutely no tin. It drew off rather quickly to a 
straw color exactly like our tin-copper coat, and it 
seemed to me that it required rather frequent renewal. 
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The coarse wire is not drawn out of tubs, but is allowed 
to- lie on a standard reel after having been dipped in a 
gummy looking mixture called “sauce,” whose composi- 
tion I could not make out, the ingredients being outside 
my small vocabulary. The coarse wire in bundles of 40 
or 50 pounds runs out quickly and apparently has no time 
to rust. Fine wire is drawn from tubs of rye meal 
liquor, as with us. 


The wire blocks down to 12 inches diameter have wide 
faces and generally no extension pins, since the bundles 
are too small to climb high. The reel serving the rip- 
ping block is generally on the floor, but for the other 
blocks the reels are mounted on the bench behind the 
blocks. It is not difficult to strip these light bundles, and 
to lean over and drop them onto the reel, just as in our 
fine wire practice. Germany supplies much of this wire 
drawing equipment. It is said that the German practice 
is more like our own, but that they seem quite willing to 
let France continue her wet drawing. I judge that the 
practice alone is enough to keep France out of the export 
market. In a good sized wire rope plant I found the 
usual practice to be two drafts from the rod in lime and 
soap to the first patenting point, then wet drawing to fin- 
ished size. Kink tests on the process wire did not in- 
spire in me any great respect for wet drawing. 


The wire benches are of the types advertised by the 
various German manufacturers, generally with reels on 
the bench as described, and frequently with very close set 
blocks worked alternately from both sides of the bench. 
The drawout tongs are permanently attached to each 
block in a recess below the flange. The benches seem 
very light for their rating, and I found it was common 
practice to draw the first draft or two from the rod on 
horizontal spindle bull blocks. On these ripping drafts 
a speed of 10 to 15 rpm. of a 22-inch block was con- 

sidered quite daring, with finishing speeds running any- 

where from 25 to 40 rpm., and occasionally with small 
blocks as much as 50. Drafting is, of course, much 
lighter than in dry drawing, more drafts being necessary 
for a given reduction in the ratio of about 9 to 7. 


This wet drawing practice brings out the interest- 
ing fact that in the reduction of soft steel our annealing 
practice is based less on the requirements of the metal 
than on the life of the coating. I observed more than 
once that the British with their carefully prepared coating 
were regularly drawing to finer gauge from the rod than 
we consider commercially practical. The French mills 
practicing wet drawing, and renewing the copper coat at 
frequent intervals, have no difficulty in reaching 20 to 
22 gauge for nails or netting wire without annealing, and 
one manufacturer reported that 24 gauge was his usual 
practice. 


Sulphuric acid is the usual pickling medium in 
France. I was unable to get an accurate comparison of 
their acid consumption with ours. The difficulty of dis- 
cussing technical matters in an unfannhar language may 
be readily understood. The writer became expert at 
transposing from kilograms per metric ton into pounds 
per net ton, at full conversational speed, but had to draw 
the line at applying correction factors for 53-degree 
acid, which was the best France could get in war times. 


Continuous machines seem to be more used in France 
than with us, though not so common as in Great Britain. 
I found two large installations of Horton machines for 
both wet and dry drawing in all sizes. The machines 
were chiefly five-holers. Knowing this type of machine 
to be an American development, the French are under 
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the impression that it 1s widely used here. The machines 
had water-cooled bronze seats and took nearly double 
the calculated power, the excess presumably going off in 
heat. They were kept in excellent condition and under 
careful manipulation showed production records that 
were really impressive. ‘he following figures were re- 
ported to me by a prospective purchaser who had care- 
fully checked the outputs in the plants of the ‘“‘concession- 
aire.” Though the information is not quite complete, it 
1s accurate. 


Machines Output 
From No. Drafts To per Man per Man 
5 5 14 2 5700 
5 15 2 4800 

5 16 3 6000 

5 16% 3 5500 

5 17 3 4600 

5 1714 3 4000 

- 5 18 3 3300 
15 3 18% 5 4400 
15 4 19, 5 3100 
15 5 21 5 2200 
15 2214 5 1380 
16 23% 5 1000 
1o% 25% 5 680 
17 281 5 500 


NEW MERCHANT MILL PLANNED BY 
TENNESSEE COAL, IRON & R. R. CO. 


Official announcement is made by George Gordon 
Crawford, president of the Tennessee Coal, Iron & 
Railroad Co., that a combination 10- and 12-in. mer- 
chant bar mill, two blocks long by 80 ft. wide and 
having a monthly capacity of 10,000 tons of plain or 
deformed bars, rounds and squares, is to be built at 
once at the works of the Tennessee company in I[*air- 
held, a suburb of Birmingham. While the cost of the 
new mill has not been officially announced, it 1s stated 
unofficially that the figure will be approximately a 
million dollars. 


The new merchant mill will be so located as to re- 
ceive billets from the Fairfield blooming mill, to which 
tables will be added so that long billets can be de- 
livered to the merchant mill without the necessity of 
switching cars. It will consist of a roughing train of 
six strands of 10-in. rolls, an intermediate mill of five 
strands of 12-in. rolls and a finishing train of two 
strands of finishing rolls, provided with Il-in. pinions, 
making it possible to use either 10-in. or 12-in. rolls. 


A mechanical hotbed 255 ft. in length will receive 
the hot bars from the roll trains and, after cooling, the 
bars will be sheared and stocked in a stores and ship- 
ping room specially adapted for the storin gof concrete 
reinforcing bars and with storage capacity for a limited 
tonnage of merchant bars. The bar mill and stocking 
building will be 80 ft. wide and 820 ft. long. The ca- 
pacity of the mills is estimated at 10,000 tons of plain 
or deformed bars, rounds or squares per month. The 
mill is to be built to care for the increased demands 
for bars in the Southern territory and for export. Ma- 
terial for the construction of the mill will be ordered 
at once and construction will begin as soon as the ma- 
terials are received. 
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The New Continuous Strip Mill of the 
Trumbull Steel Company 


A General Description of the New 14-in. Hot Strip Mill Which 
Will Be Ready for Operation About June 1—Capacity of New Mill 


140 to 600 Tons per Day. 


augmented about June 1 by a new unit which is de- 

signed to roll intermediate sizes of bands, hoops and 
strips varying from 2% x .045 in. to 7 x .060 in. and 
thicker up to 14 in. ‘The finished product may be coiled 
or cut to lengths. ‘his mill is an electrically driven, con- 
tinuous mill with a continuous furnace heated by elec- 
tric gas. The capacity of the new unit will vary from 
140 to 160 tons per day, depending on the size of mate- 
rial rolled, and will fit in with the other mills of the strip 
department which consists of a 16-in. continuous mill, a 
9-in. continuous mill, and a cold rolling department hav- 
ing 35 stands or rolls arranged single and in trains 
varying from two to four stands. The new mill was 
constructed by the Morgan’ Construction Company of 
Worcester, Mass., and is being erected by the steel com- 
pany under the combined direction of Mr. Frederick 
Wille, consulting engineer of the Trumbull Steel Com- 
pany, and the Morgan Construction Company. 


Building. 

This unit is housed in a steel building 1,200 ft. long 
and. 100 ft. wide, consisting of 60 bays 20x100 ft. The 
roof is 1/5 pitch double monitor type with continuous 
sliding wood sash on the lower part and continuous 
louvres on the upper part. The roof truss elevation is 33 
ft. above the floor line. This building forms a continua- 
tion of the 16-in. mill building parallel to the 9-in. mill 
building and the pickling building and is easily accessible 
to the cold rolling department. The building is served by 
two 15-ton cranes mounted on 60-lb. A.S.C.E. rails. One 
crane is a three-motor single trolley double hook type 
with 50-hp. bridge motor, 10-hp. trolley motor and 50- 
hp. mainhoist motor; the bridge travel speed is 40 fpm., 
the trolley travel speed 175 fpm. and the hoist-lift 30 
fpm. The other crane is a four-motor single hook type 
with 10-ton auxiliary hoist, the auxiliary hoist motor is 
30 hp. and the other features are similar to the first 
crane. The six bays at the north end of the building 
will be used for a billet yard and will permit the storage 
of three 30x60-ft. billet piles; 24 bays in the middle: of 
the building’ will be devoted to the rolling mill with its 
furnace, motor-room, conveyors, etc., and the south half 
_ of the building will be used for the handling and stor- 
age of finished products. 


Billet Yard. | 

The billet yard will be equipped with a 30-ton scale 
at the floor level, having 24-ft. platform and cradles for 
weighing billets and, also, with five cast iron billet skids 
which feed billets to charging conveyors. Dimensions: 
north end of building to first skid 143 ft. 5 in., from cen- 
ter line to center line of skids 6 ft. 8 in., center line charg- 
ing conveyor to back of skids 17 ft. 8% in., floor line to 
top of skids (high end) 1234 in. 


"Tass plant of the Trumbull Steel Company will be 
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Heating Furnace. 


Morgan recuperative type of continuous heating fur- 
nace, using producer gas as fuel. This producer gas is 
developed in a producer gas plant situated west of the 
9-in. mill; this plant serves both the 9-in. mill and the 
14-in. mill furnaces. The producer gas plant is equipped 
with two Morgan and two Hughes gas producers. The 
heating furnace for the 14-in. mill has a Slick suspended 
roof, 11 cast iron water-cooled skids, magnesite brick on 
bottom of 4 ft. 6 in. inclined hearth and all of horizontal 
hearth. The air-exhaust is No. 9 monogram (Sturte- 
vant) driven by 171%4-hp. shunt wound motor. Dimen- 
sions: center line furnace to center line north end of 
building 210 ft., brickwork 34 ft. 2 in. wide by 37 ft. 2 
in. long, center line of mill to discharge end of brick- 
work 6 ft. 2 in., center line of mill to charging end of 
brickwork 31 ft., width of hearth 32 ft., water-cooled 
skids 4 ft. wide by 7 ft. 7 in. long, spaced 2 ft. 714 in. 
center to center, length of brick hearth 27 ft. 914 in., 24 
steel skids 214 in. by 9 in. by 15 ft. long spaced 13% in. 
center to center in brick hearth, slope of hearth 1:5, 
length of inclined hearth, measured horizontally, 22 ft. 
5% in., length of horizontal hearth 5 ft. 4 in. 


The furnace has the following equipment: An ex- 
ternal charging conveyor with an over-all length of 36 
ft. 31% in., supported by six cast iron stands having 
seven hollow cast iron rollers 15 in. in diameter by 18 in. 
long, which have a peripheral speed of 460 fpm.; from 
the face of furnace brickwork to center line of last roller 
5 ft. 714 in. and from floor line to top of rollers 7 ft. 
11% in. An internal charging conveyor consisting of 
five water-cooled rollers inside of the bearing furnace, 
with roll shafts inclined at an angle of 87 deg. with fur- 
nace and line of billet travel. The rollers of both the 
external and internal charging conveyors are driven by 
one 12-hp. dc. motor, the internal rollers being driven 
from the outside of the furnace by a line shaft and heli- 
cal gears. Internal rollers are 8 in. in diameter by 14 in. 
long, the end 314 in. of rollers tapering down to 6 in. in 
diameter. The peripheral speed of rollers is 96 fpm. 
Morgan type of cross pusher having five steel pusher 
arms, operated by cranks on line shaft which is operated 
by a bell crank connected to the piston of a steam cylin- 
der, with the entire cross pusher bolted to furnace buck- 
stays. Dimensions: pusher arms 1% in. by 5% in. by 3 
ft. 7 in., crank shaft 27 ft. 41% in. long by 6 15/16 in. 
diameter, steam cylinder 25 in. diameter by 2 ft. 7 11/16 
in. long. Hawthorne type of push-out rolls; over hand 
pinch rolls 11 3/16 in. diameter by 10 in. long with a 
peripheral speed of 330 fpm., driven through gear re- 
duction by 12-hp. dc. motor. Pull-out rolls with rolls, 
roll drive and top roll lifting mechanism bolted to the 
furnace steel work; the bottom roll, which is 10 in. in 
diameter by 2 ft. 5% in. long, is driven through spur 
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gear reduction by 5-hp. dc. motor; the top roll lifting 
mechanism is operated through a worm reduction by a 
2-hp. dc. motor. The top roll is 10 in. diameter by 2 ft. 
8 in. long. The bottom roll has a peripheral speed of 
89 fpm. 


Roughing Mill Roll Train. 

The roughing mill roll train consists of four stands 
of horizontal rolls with an emergency shear, three verti- 
cal edging miils and a flying shear arranged as follows: 
emergency shear, 16-in. edging mill, two stands or rolls, 
l-in. edging mill, two stands rolls, 12-in. edging mill and 
flying shear. 

The roll stands are two high with open top housings, 
top roll adjusting screw 414 in. diameter by 3 ft. 314 in. 
long over all, four U. S. S. threads per inch; the bottom 
roll bearing is adjusted by wedges operated by screws on 
the side of the housings; the rolls are cast steel varying 
in diameter from 13.86 in. in the fourth stand to 12.54 
in. in the first stand, length of body is 16 in., necks 10 in. 
in diameter by 13 in. tes wabblers are 9 in. in diameter 
by 5% in. long. 

The emergency shear is the Edwards up-and-down 
type which cuts at a rate from 7 to 29 strokes per min- 
ute; the knives are 18 in. wide, the upper one traveling 
5 in. and the lower one 3 in.; this shear and the 16-in. 
edging mill are driven through a gear drive by a 140-hp. 
General Electric motor. 
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other roll dimensions are the same as those of the rough- 
ing mill. From the center line of the fourth stand in 
the roughing train to the center line of the fifth stand 
in the intermediate train is 27 ft. 6 in.; from the cen- 
ter line of the fifth stand to the center line of the sixth 
stand is 9 ft. The two roll stands in the intermediate 
train are driven by a 1,250-hp. General Electric motor, 
which is connected directly to the sixth stand and to the 
fifth stand by a train of spur gears. 


Finishing Mill Roll Train. 

The roll housings of this train are the same as those 
of the roughing and intermediate roll mills. The rolls 
are cast iron clear chilled to 13 in. in diameter and vary 
in diameter from 14.4 in. to 13.6 in. The roll stands are 
spaced on their center lines as follows: from the sixth 
to the seventh 9 ft., from the seventh to the eighth 9 ft., 
from the eighth to the ninth 8 ft. 3 in., from the ninth to 
the tenth 7 ft. 6 in. The roll diameters in this train are 
so graduated that, when ground too small for one stand, 
a roll may be used in the next stand back. Each finish- 
ing mil! stand 1s driven by an individual 800-hp. Gen- 


eral Electric motor directly connected to the top pinion. 


Equipment for Handling Finished Material. 


Beyond the finishing roll train are guide troughs for 
guiding material to either the rotary shear or the vibra- 
tor; if the strip is to be shipped in lengths it goes to the 
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Fig. 1—General layout 14-in. hot strip mill. 


The fling shear is an Edwards steam operated type; 
the width of the knives is 10 in. and the diameter of 
the steam cylinder is 12 in. 


The following dimensions apply to the roughing mill 
train: center line of roughing mill train to center line 
of west building columns 36 ft. 6 in., face of furnace 
brickwork to center line of emergency shear 5 ft. 6 in., 
‘floor line to center line of emergency shears 2 ft. 7 in., 
face of furnace brickwork to 16-in. edging mill 8 ft. 10% 
in., center line of edging mill to center line first roll stand 
4 ft. 7¥Y in., center line first roll stand to center line sec- 
ond roll stand 6 ft., second rolling stand to 12-in. edging 
mill 4 ft. 5%. in., 12-in.. edging mill to third roll stand 
8 ft. 934 in., third to fourth 9 in. 


Intermediate Roll Train. 

This train consists of two stands of rolls, the fifth 
and sixth with the same roll housings as the roughing 
mill. The rolls are cast iron chilled to 13 in. in diameter 
and vary in diameter from 13.6 in. to 13.2 in.; all the 
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rotary shear; if it is to be shipped in coils it goes to the 
vibrator. The guide trough to the rotary shear is straight 
and has an over-all length of 16 ft. 6% in.; two widths 
are provided, 6 in. and 9 in.; they consist of two 8-in. 
side channel, 10 cast iron bottom plates and five steel 
cover-plates. The guide trough to the vibrator first 
twists the material to the vertical and then turns on a 
10-ft. radius to an angle of 14 deg. and 18 min. and de- 
livers material to pinch rolls at the vibrator. 


Beyond the finishing mill train is a rotary shear de- 
signed to cut strip into lengths varying from 12 ft. to 
30 ft.; this shear, which is placed 22 ft. from the center 
line of the tenth roll, is equipped with two knives 8 in. 
wide on each rotating shaft and is driven by a 4-in. 
double belt. Between the final belt and the line shaft 
are two belts running on four conical pulleys. The line 
shaft, which is used in common by the rotary shear and 
the vibrator, is driven by a 5-in. double belt running on 
a pulley on the tenth roll stand lead spindle. From the 
rotary shear a Morgan skelp conveyor carries the cut 
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lengths to the cooling bed which consists of 43 cast iron 
rollers 10 in. in diameter and 8 in. long. The rollers 
are fastened to 1 3/16-in. diameter shafts by two set 


screws; the peripheral speed of the rollers vary from 170 © 


to 510 fpm.; this conveyor is belt driven through one 
gear reduction by a 10-hp. General Electric motor. Di- 
mensions: center line rotary shear to center line double 
pulley 4 ft. 5 in., double pulley to first roller 15 ft., center 
line to center line of rollers 2 ft. 6 in., floor line to top 
of first roll 2 ft. 8% in., floor line to top of last roll 5 
ft. 2 in. The conveyor terminates in two piling rolls 10 
in. in diameter by 8 in long, with a peripheral speed vary- 
ing from 246 to 738 fpm.; from the center line of the 
last table roller to the center line of piling rolls is 4 ft. 
4 in.; the piling rolls are driven by a 514-hp. General 
Electric motor. 


The cooling bed is a Morgan skelp type with re- 
ciprocating dogs. From the center line of the. rotary 
shear to the cooling bed is 116 ft. 2 in.; the width of the 
cooling bed from the center line of the skelp conveyor 
to the center line of the pile conveyor is 28 ft. 5 in.; the 
length is 30 ft. 6 in. There are eight lines of dogs 
spaced 16 in. apart with a stroke of 18% in.; the stroke 
of the skelp conveyor kick-off is 221% in.; the dogs and 
kick-off are operated through clutches from the same gear 
reduction driven by a 20-hp. General Electric motor. 
Piles of cut lengths are tied before leaving the cooling 
bed. 


The pile conveyor conveys the tied piles to twin 
scales; this conveyor consists of 13 cylindrical rollers 15 
in. in diameter by 12 in. long, and 11 double conical 
rollers 13 in. long with 15-in. center diameter and 1034- 
in. end diameters. The double conical rollers are ar- 
ranged to dump on either side on the twin scales; their 
peripheral speed is 66 fpm.; they are belt driven from 
a drop pulley driven through worm reduction by a 10-hp. 
dc. motor. From the center line of the cooling bed to 
the center line of the scales is 31 ft. 9 in. The scales 
have a capacity of 30 tons; their platforms are 30 ft. 
long and there are 11 cast iron storage bins for each 
scale. 


From the guide troughs material which is to be ship- 
ped in coils goes to the vibrator; this is a device for dis- 
tributing strip in a serpentine form upon an apron con- 
veyor. Strip is driven through the vibrator by two 
pinch rolls 14 in. in diameter by 5% in. long, having 
peripheral speed varying from 1130 to 2260 fpm. The 
vibrator itself may have from 110 to 220 vibrations per 
minute with variable lengths of vibrations; it is driven 
by an eccentric, which in turn is driven by a belt from 
the same line shaft as the rotary shear. From the cen- 
ter line of the tenth roll to the center line of the vibrator 
is 30 ft. 3% in.; from the center line of the mill to the 
center line of the vibrator is 3 ft. 10 in. The apron con- 


veyor takes the strip in a serpentine form from the vibra- . 


tor to the reels and acts as a cooling bed; it is driven 
through a reduction gear by a 10-hp. dc. motor. Dimen- 
sions: vibrator to foot shaft 10 ft. 3 in., foot shaft to 
head shaft 70 ft. 11% in., floor line to top of conveyor at 
foot shaft 2 ft. 434 in., at head shaft 2 ft. 1 in. At the 
head shaft of the apron conveyor are two reels for coil- 
ing the strip; these reels have collapsible cores raised 
and lowered by link crank rod and eccentric driven by 
individual 15-hp. dc. motor. The reels themselves are 
driven by individual 15-hp. dc. motors, with speed vary- 
ing from 72 to 288 rpm. and are equipped with a pull- 
over device for transferring coils to the muffle conveyor ; 
this pull-over consists of a 114-in. square bar 14 in. long 
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suspended by I-beam monorail and having a dog on one 
end to hook coils; this bar is driven forward and back 
by motor operated pinch rolls with a speed of 30 rpm.; 
the pinch rolls are driven through worm reduction by 12- 
hp. dc. motor. Dimensions: center line of vibrator to 
center line reels 88 ft. 9 5/16 in., center line mill to cen- 
ter line 4 ft. 6 in., diameter of collapsible cores 2014 in., 
diameter of revolving top 3 ft. 9 in., diameter of pinch 
rolls 934 in. 


Two muffle conveyors of the chain and dog type, 
located side by side, receive coils from reels and convey 
them through a partially deoxidized atmosphere and de- 
liver them to trucks; the muffle effect is secured by 
water-cooled covered plates. At the end of main con- 
veyor, short inclined chain conveyors lower the coils 
onto trucks; each conveyor is driven through gear reduc- 
tion by a 12-hp. ac. motor. Dimensions: center line reels 
to the nearest conveyor 4 ft. 9 in., conveyors center line 
to center line 5 ft. 9 in., center line conveyors to center 
line of building columns 12 ft. 21%4 in. Speed of chain 
350 fpm. Length of conveyor, center line of reels to 
center line of head shaft, 116 ft. 4 3/16 in. 


Motor-Room. 


The motor-room is located in the mill building on 
the east side, 260 ft. from the north end columns with 
a length of 140 ft. and a width of 43 ft. 934 in. The 
walls are brick and the roof is of corrugated sheeting, 
removable to admit crane hooks into motor-room. All 
mill driving motors, two 2,300-kw. motor generator sets, 
exciter, and a Spracco air washer are in the motor- 
room. 


Electric Equipment. 


The electric equipment is all furnished by the Gen- 
eral Electric Company. The roughing stand and the 
intermediate stand are driven by two 1,250-hp. 175-350 
rpm. dc. motors. The last four stands, which constitute 
the finishing mill, are each driven by 800-hp. dc. motors, 
with speed varying from 200 rpm. to 250 rpm. These 
motors obtain their power at 600 volts, dc., from two 
motor generator sets, type MCF 12, 450 rpm., 600 volts, 
2,300 kw. compound wound, each driven by a 3,300-kva. 
450-rpm. 220-volt motor. 


CORROSION OF FERROUS METALS 


A paper was read before the Institution of Civil 
Engineers, in which the author, Sir Robert A. Hat- 
field, referred to tests made with fourteen different 
types of ferrous metals. They included irons (rolled 
and forged), carbon steels, special steels, and cast irons, 
and were represented 1,330 separate specimens, 24 in. 
x 3in. x ¥% in. 


The tests were carried out on a total number of 182 
test-pieces, and particulars of the tests are given. The 
nature, chemical composition and other qualities were 
discussed, and in the case of non-rusting steel, the re- 
sistance to corrosion, when constantly wetted by sea- 
spray, depends upon its physical constitution. 


The author discussed the various theories of cor- 
rosive action, and the addition of copper to steel, for 
the purpose of preventing or mitigating corrosion, was 
not generally advised. Examples were given of special 
steels possessing great resistance to corrosion, and 
specimens of historical interest were described. 
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Wheeling Steel Corporation Construct New 
Power Plant 


A Detailed Description of the Modern Power Station Constructed 
at the Whitaker-Glessner Plant, Wheeling, W. Va.—Many Un- 


usual Features Mark the Plant. 


By THOS. G. ESTEP 


Associate Professor Mechanical Engineering, 
Carnegie Institute of Technology 


ation at the Whitaker-Glessner Plant of the 

Wheeling Steel Corporation at Wheeling, West 
Virginia. Engineers are always interested in how 
others have solved their problems but a description 
of the plant should prove doubly interesting to the 
profession on account of its many unusual features. 


At the present time, and for some time past the 
mills of the Whitaker-Glessner Company have been 
undergoing complete reconstruction for the purpose of 
making them more modern and efficient and to greatly 
increase their capacity, the product being chiefly sheets 
and black plates. 


A NEW power plant has recently been put in oper- 


This rebuilding and increase in capacity has made 
a new power plant necessary and the engineering fea- 
tures entering into its design and construction are 
based on the years of experience of the company engi- 
neers in meeting the needs for power, light and heat 
for this branch of the steel industry. 


Location. 


When a plant is located in a river town like Wheel- 
ing, one would naturally expect to find it situated on 
the river bank so as to secure all the advantages of 
a navigable stream; such as an abundant supply of 
water and water transportation for fuel. But this 
plant is some distance from the river—in fact—far 
enough away so that no benefits are derived from the 
stream. There are two reasons for this. First, due 
to railroads, etc., no space was available along the river 
bank. Although this first reason is conclusive enough, 
the second is equally good, viz., that the company has 
its own coal mine, the drift mouth being in the hill- 
side above the boiler house. The advantage of having 
the coal delivered in the mine cars directly from the 
pit mouth to the coal crusher far outweighed any ad- 
vantage that might be secured from a location near the 
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river, particularly when, for the present, the plant is to 
be operated non-condensing. 


The site selected also has the advantage of being 
centrally located with respect to the mills so that long 
steam and transmission lines are avoided. 


A part of the hillside, which is very precipituous, 
had to be removed to provide space for the buildings, 
and since this involved solid rock excavation, every 
possible advantage was taken of the topography in 
establishing the floor lines so as to have as little ex- 
cavation as possible. A glance at the section in Fig- 
ure 2 shows how this idea was carried out. 


Buildings. 

All the buildings are of steel frame work covered 
with corrugated galvanized iron. Practically all of 
this plant was constructed during the highest of the 
war prices, and although a brick building had been 
originally contemplated and designed, the cost at that 
time proved prohibitive and the cheaper construction 
was resorted to. The design is such, however, that 
the brick walls can be built at any time without any 
interruption to the operation of the plant. 


The boiler room is 143 feet long and 58 feet wide 
with basement. The engine room is 100 feet long by 
52 feet wide and is also provided with basement. The 
electrical repair shop which is under the same roof as 
the engine room and served by the same crane occu- 
pies a space 43 feet by 52 feet. 


Boilers. 


The boiler room contains four Connelley boilers 
having 8,290 square feet of effective heating surface 
and designed for a working pressure of 200 pounds 
per square inch gauge. The boilers are of the standard 
type with the standard location of baffles. An inter- 
esting feature in connection with the baffling is the 
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method of supporting the middle pass baffle. Instead 
of this resting on the regulation cast iron frame, a 
piece of extra heavy pipe has been substituted, which 
is patented, the ends of this pipe being open and ex- 
tending out through the boiler walls. The free air 
circulation through the pipe prevents overheating and 
warping. If necessary, one end of the pipe can be 
carried up towards the top of the boiler, this producing 
a stack effect and securing more rapid air circulation. 


The baffle openings are shown in figure 2 and are 
arranged to give best results when the boilers are oper- 
ated at from 150 to 175 per cent of their rated capacity. 

Boilers numbers 1 and 2 are fitted with Westing- 
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designed to give 100 deg. F., superheat at 200 pounds 
per square inch gauge pressure, when boilers are oper- 
ating at 100 per cent of their rated capacity and the 
moisture in the steam does not exceed one per cent. 
This corresponds to a total steam temperature of 488 
deg. F. 

All boilers are fitted with Vulcan soot blowers, there 
being seven elements in each boiler. In addition to 
the regular cast iron sheathing, the elements located 
in the first pass are further protected from the high 
temperature gases by tile baffles. 


The boiler settings are all covered with “Evertite” 
a plastic material used to prevent air leakage. 


Fig. 1—Plan view of plant showing location of mine tracks, coal tipple, water softening plant and ash storage in relation 
to main plant. 


house underfeed stokers having 8 retorts per boiler. 
The stoker drive consists of two Westinghouse en- 
gines arranged so that either engine can drive the two 
boilers, either separately or combined, thus insuring 
maximum flexibility. The stokers have an actual grate 
area of 153 square feet and a projected area of 142 
square feet. This corresponds to a grate surface ratio 
of 54 and 58.3 respectively. The boilers are set well 
above the grates, the center line of the mud drum being 
8 feet above the dump grates. This gives a furnace 
volume of about 2.2 cubic feet per rated horse power 
of boiler. 

One boiler is equipped with the Drake non-clinker- 
ing furnace lining which has proven very satisfactory. 
The boilers, however, have not as yet been operated 
at high rating for any great length of time. 


Each boiler is equipped with a Foster Superheater 
having 1064 square feet of superheating surface and 
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Boiler number 4 has not been bricked in as yet, 
pending the results of the experiments with powdered 
coal now being conducted on boiler number 3. 


There were no exceptional engineering considera- 
tions which lead to the selection of the above men- 
tioned type of boilers, stokers and superheaters. At 
present the load on the plant is not very heavy and 
the system of operation is to operate one boiler con- 
tinuously at from 150 to 175 per cent of its rated ca- 
pacity and take care of the fluctuations in the load on 
the other boiler. 

With number 4 boiler eventually bricked in and 
equipped with either powdered coal or a stoker, the 
capacity of the boiler plant will be sufficient to take 
care of the requirements for several years, with one 
boiler as a spare. No especial provision was made for 
extending the boiler plant in the near future as this 
is not contemplated. 
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Feed Pumps and Heaters. 


A space between boilers numbers 2 and 3 was 
provided for the location of the boiler feed pumps, 
water heater and instrument room. 


There are three Frederick centrifugal boiler feed 
pumps, direct connected to 50 horsepower Terry tur- 
bines. They have a capacity of 150 gallons per minute 
when operating at their normal speed of 2,800 rpm. 
Each pump can take care of about 2,500 boiler horse- 
power (maximum) so that two pumps will provide for 
about 200 per cent of the rated capacity of the three 
boilers. Conditions of operation are such that it is 
expected to have one pump in reserve at all time. 
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In the summer months all the exhaust steam from 
the engines and auxiliaries goes through the open 
heater. In the winter exhaust steam is used for heat- 
ing the various parts of the power plant, the excess 
going to the heater. 


Draft Apparatus. 

Forced draft for the Westinghouse stokers is fur- 
nished by two turbine driven fans, operating at 1,700 
rpm, the turbines being furnished by the Westinghouse 
Company and the fans by the Green Company. Dur- 
ing the summer months the fans take air directly from 
the fan room, but in the winter when the fan room 
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Fig. 2—Cross section showing how advantage was taken of the topography in establishing floor levels. 


A Cochrane combined open feed water heater and 
“V” notch weir having a capacity of 225,000 pounds 
of hot water per hour is located directly above the feed 
pumps so that there is always a positive suction head 
of approximately 14 feet. The capacity of the heater 
is such that it will exactly supply the three feed pumps? 


Installed in the main exhaust header line which is 
24 in. in diameter is a Klipfel back pressure valve 
which is to be used for regulating the pressure to the 
Skinner heaters and the water softening plant for heat- 
ing purposes. In the vertical line leading to the heater 
is a Cochrane multiport back pressure valve set so 
that the back pressure at the engine is about a pound 
or a pound and a half, just enough to force the steam 
to the heater. 
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must be heated, the air for the fans is taken from the 
outside, a single suction duct serving both fans. 


Fach fan has sufficient capacity for two boilers and 
they are connected in such a way that either fan can 
serve either boiler or both boilers. 


Space has been provided for the installation of two 
similar units for boilers numbers 3 and 4 for which 
stokers have been purchased, however, if the powdered 
coal turns out as anticipated two of the stokers will 
not be installed. Natural draft is furnished by a brick 
chimney 14 feet inside diameter at the top and about 
200 feet high above the grates. The chimney was 
built by the H. R. Heinicke Company. The plan view 
of the plant shows the location of the chimney with 
reference to the plant. 
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Coal and Ash Handling. 


The coal and ash handling equipment was furnished 
by Webster Manufacturing Company. 


The coal comes from the pit mouth to the coal 
tipple in the mine cars and is dumped onto a screen, 
the fine coal going directly to an apron conveyor, the 
lump coal passing to a two roll Heyl & Patterson 
motor driven crusher and thence to the apron conveyor. 
This conveyor discharges the coal on the belt conveyor 
which carries it up and into the coal bunker. 


The coal handling equipment has a capacity of 60 
tons per hour. The belt is 18 inches wide and about 
670 feet long. It travels at the rate of 250 feet per 
minute and rises 3% inches in 12 inches or an angle 
of about 18 deg. The total rise of the belt conveyor is 
about 50 feet. The bunker, which is steel, bitumastic 
lined, has a capacity of 700 tons and by doing some hand 
shoveling the capacity can be increased to 800 tons. 


The coal is spouted from the bunker to a traveling 
weighing hopper where it is weighed and the weight re- 
corded. After weighing the coal is spouted to the 
stoker hoppers. 

The ash and clinker from the boiler furnaces drop 
into a fire brick lined cast iron hopper provided with 
a water sprinkler which can be operated either from 
the boiler room or ash tunnel floor level. This ash 
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hopper is provided with poke holes and explosion 
doors. 


The ash drops through a hand operated gate into 
a side dump buggy which holds one cubic yard. This 
buggy is then taken out through the ash tunnel into 
the yard by means of a Mercury electric locomotive 
operated by storage batteries and the ash is dumped 
into a pit covered by a coarse grid with 12-in. square 
openings. The ashes then pass from this pit through a 
hand operated gate into the skip hoist, having a ca- 
pacity of 40 cubic feet, which delivers them into an 
ash storage bin of 5,900 cubic feet capacity, from which 
they can be spouted into railroad cars. 


The cross section of the boilers shows a duct lead- 
ing from the duct space back of the bridge wall to the 


boiler ash hopper. This isa circular duct and is closed 


at the top by a hollow 14 in. cast iron ball which can 
be rolled aside and the dust removed. When the ball 
is in place air leakage is prevented when ashes are 
being removed from the hopper. 


Water Softening Plant. 

The water softening plant was furnished by the 
International Filter Company and has a capacity of 
27,000 gallons of treated water per hour. 

Water from the city mains, which is untreated river 
water, is first treated with alum in the coagulating 
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Fig. 3—Cross section of pulverized coal furnace. 
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Fig. 4—Plan view of water softening plant. 


tank which is 11 feet diameter and 22 feet high. The 
water from this tank is then treated with lime and soda 
and passes to the settling tank which is 30 feet di- 
ameter and 22 feet high. Water then passes from the 
settling tank through sand filters to the clear water 
basin which forms part of the softening plant founda- 
tion. The clear water basin has a capacity of 52,000 
gallons. 


In a pit at the base of the clear well are installed 
two motor driven 2 stage Worthington centrifugal 
pumps having a capacity of 300 gpm, each. These 
pumps are supplied under a positive suction head and 
deliver the water to the feed water heater, or when 
the heater is being cleaned or repaired, direct to the 
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boiler feed pumps. Since the clear water pumps have 
a capacity of 300 gpm., one is held in reserve. 

The entire operation of the filtration plant is auto- 
matic. Tests of the treated water are made twice daily 
and changes made in the strength of the chemical 
solutions accordingly, but the proportioning of the 
solutions to the water is entirely automatic. The treat- 
ment is intermittent, a new batch of water being treated 
automatically as needed. 

A small electric elevator is used to bring the chem- 
icals from the car at the yard level up to the mixing 
platform. As the plan and sections of this softening 
plant show, every advantage was taken of the topo- 
graphy. 
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It proposed to install a 50,000 gallon storage tank 
on the hillside above the boiler room. The clear water 
centrifugal pumps will deliver water to this tank and 
will be controlled by a float so that their operation will 
be intermittent but at full capacity instead of contin- 
uous at reduced capacity as at present. The treated 
water will then flow by gravity from this new storage 
tank to the heater or boiler feed pumps. 


Powdered Coal. 

At the present time powdered coal for boilers is 
receiving a great deal of attention from the engineer- 
ing profession so that a description of what is being 
done along this line at this plant will no doubt prove 
very interesting. 

Figure 3 shows a cross section of number 3 boiler 
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Fig. 5—Section of water softening plant. 


as it is now equipped for the burning of powdered 
coal. It must be understood that this work is in the 
experimental stage and that the final arrangement may 
differ greatly from the present scheme. 


The front wall of the boiler has been moved out 
about five feet in order to provide a large combustion 
chamber, giving a volume of over 5 cu. ft. per rated hp 
of boiler. 


At the top of the combustion chamber is a water 
cooled flat suspended arch which is patented. Pow- 
dered coal along with the air for combustion is ad- 
mitted through this flat arch in four places as shown, 
the fuel being directed vertically downward. 
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The foundation of this boiler was built to receive 
a Westinghouse stoker so that the bottom of the com- 
bustion chamber was made to conform to this and no 
especial significance is attached to its shape. 


Coal is spouted from the bunker to a size G Aero 
pulverizer having a capacity of 6,000 pounds of coal 
per hour. The pulverizer is driven at 1,450 rpm, by a 
Westinghouse turbine. 


The coal from this pulverizer rises vertically in a 
single duct, passes over to the top of the boiler and 
enters through four branches. 


In starting up the boiler, ignition is accomplished 
by using natural gas. 

As before mentioned, this installation is still in the 
experimental stage and the work which has been done 
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so far was of a preliminary nature so that no test data 
are available. 


So far the performance has been, in general, very 
satisfactory. No serious trouble has resulted from 
slaging, the capacity secured from the boiler has been 
high and judging from flue gas temperature and an- 
alysis the efficiency is high. Minor details in the 
technique are being solved at present and it is hoped 
that test data may be available later to the readers 
of Blast Furnace and Steel Plant. 


Engines. 
The engine room contains two 24 in. x 42 in. Nerd- 
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berg uniflow engines operating at 125 rpm, and direct 
connected to 600 kw dc Westinghouse generators oper- 
ating at 250 volts. These engines receive steam at 200 
pounds per square inch gauge pressure superheated 
100 deg. F., and exhaust against a back pressure of 
2.5 pounds per square inch gauge. 


There is also one old style, 
Erie City four valve engine, 
size 21 in. x 21 in., operating at 
185 rpm, and direct connected 
to a 275 kw, 250 volt de Crocker 
Wheeler generator. 

The engine receives steam 
from the main steam header 
through a reducing valve where 
the pressure is reduced to 140 
pounds per square inch gauge. 

The Erie City engine had 
already been in service in the 
plant and was moved to its new location. 

An interesting feature in this connection is that this 
small engine rests on a foundation already prepared 
for the third Nordberg uniflow, which will be installed 
when load conditions are such as to make it necessary. 


In the engine room, there is also a Westinghouse 
225 hp, mg, set supplying direct current at 500 volts 
for the mine locomotive and coal cutting machines. 


The two wire system is used entirely. The switch- 
board contains ten power distributing panels and two 
lighting panels. 

The engine room and electrical repair shop is served 
by a 10-ton hand operated crane. 


Located in the steam line near the uniflow engines 
are large Cochrane receiver separators having a volume 
of about six times the piston displacement. 


The main steam line to each engine is provided with 
a quick closing electrically operated Falls-Engine- 
Stop which.is closed automatically by over speeding 
and can also be closed by push buttons conveniently 
located. 
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The considerations leading to the selection of uni- 
flow engines instead of turbines or duo-flow engines 
was largely a matter of the final cost of power. 


Whether superheated steam was to be used or not 
was decided by using guaranteed water rates for both 
saturated and superheated steam and figuring final 
power costs, an advantage was shown for the super- 
heated steam. There was also the advantage of having 
dry steam in the long steam lines in the mill. 


Several factors entered into the decision to operate 
the engines non-condensing. 


The only available water supply at present is city 
water which is now comparatively cheap because it 
is raw river water. The city of Wheeling is now plan- 
ning the installation of a filtration plant which will 
increase the cost of water. Keeping this in mind and 
considering the present size of the plant, the actual 
gain due to condensing was rather uncertain so that 
for the present, at least, it was decided to operate non- 
condensing. 

With the advent of filtered 
city water, it is proposed to in- 
crease the pumping capacity at 
one of the other plants of the 
Corporation which is located at 
the river’s edge and then this 
plant will supply raw water to 
the several plants in this dis- 
trict. When this is done and 
the third engine installed, the 
plant will be operated con- 
densing. 
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Figs. 1-2-3—General views of Webster Manufacturing 
Company’s coal and ash conveyor system installed 
in the Wheeling plant. 


Instruments. 


The electrical switchboard is equipped with the 
usual indicating and totalizing instruments. 


Each boiler is equipped with the Bailey Boiler 
Meter giving the steam flow, air flow and stack tem- 
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perature on the one chart. In addition two porcelain 
scales are provided upon which are indicated the steam 
flow and furnace draft. This instrument is mounted 
directly on the boiler front for the use of the fireman. 


An instrument room has been built in the boiler 
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Fig. 9—Chart from the Hay’s CO: recorder connected to one 
of the stoker fired boilers. Note the uniformity of the CO: 
content which indicates that the boiler is well managed. 


Fig. 10—Chart from the Hay’s CO: recorder connected to the 
powdered coal fired boiler. The CO: content in addition 
to being high shows an average variation of only about 
one per cent which indicates remarkably efficient control. 


room in the space between boilers numbers two and 
three. Located in this room are the usual recording 
thermometers and pressure gauges. 

The Hays carbon dioxide recorders are used, one 
recorder for each boiler. 
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_ Republic steam flow meters are used on the steam 
distribution lines to the engines and mills. 


To secure satisfactory operation of the flow meters 
on the lines to the reciprocating engines, where there 
is a pulsating flow, a thin plate orifice, having an area 
of 80 per cent of the area of the steam line was placed 
between the special pitot tube and the engine. This 
orifice, along with the large receiver separators reduced 
the pulsations enough to make reasonably accurate 
measurements possible. The indicating and record- 
ing devices of the Republic meters are also located in 
the instrument room. 


The Carrick Combustion Control is used on ail of 
the boilers. This control is actuated by a change in 
the steam pressure and varies the speed of the stoker 
engine, the position of the boiler damper and the, 
amount of air supplied. by the forced draft fans. This 
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fluctuating load which accounts for the width of the record 
line. By the use of a throttle disc and a large receiver, 
pulsations have been almost entirely eliminated. 


latter quantity is changed by a damper in the air duct 
rather than by changing the fan speeds. 


It was felt that better economy could be secured 
by operating the turbine at constant speed and varying 
the load than by changing the speed. 


The method of control of the boiler burning pul- 
verized coal may prove interesting. An auxiliary 
regulator actuated by the main regulator control 
dampers in the air supply to the pulverizer. This 
auxiliary regulator also controls the supply of pul- 
verized coal by regulating the speed of the coal feeder. 
Another regulator, actuated by the furnace pressure. 
controls the breeching damper, maintaining a constant 
negative pressure in the combustion chamber. 

Piping. 

The piping layout was made by the company engi- 
neers and erected by the American Foundry and Con- 
struction Company. Bends were used whereever pos- 
sible instead of fittings and Van Stone joints were used 
throughout. The covering was all done by the Johns- 
Manville Company. 
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There is one commendable feature in connection 
with the piping. There are no valves or fittings which 
cannot be conveniently reached, either from the floor 
ora gallery. The writer does not recall seeing a plant 
as well equipped with galleries as this one. 


All drips and drains are taken care of by Bundy 
traps discharging back to the feed water heater. 


An interesting feature in connection with the steam 
traps is that their operation was not entirely satis- 
factory at the full main pressure of 200 pounds per 

square inch, so that reducing valves were installed in 
' the main drain headers where the pressure is reduced 
to 75 pounds per square inch. The traps now operate 
very satisfactorily. 
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All of the piping is painted, a definite color scheme 
being carried out so that the piping can be readily iden- 
tified. 


In putting this plant in operation it has been re- 
markably free from the various troubles incident to 
a new plant which only goes to show that a great deal 
of care and consideration was given to the selection and 
installation of equipment. 


In conclusion, it might be interesting to note that 
a Nordberg twin uniflow engine has just been installed 
in the tin plate mill serving six stands of rolls. The 
engines are exact duplicates of the ones in the power 
plant, all of the parts being interchangeable. 


Progress in Pulverized Fuel Firing 


Code Recommended for Adoption by the Carnegie Steel Company 
in the Handling of Pulverized Coal Presented-—Many Points of 
Unnecessary Danger Have Been Eliminated. 


By F. J. CROLIUS 
Steam Engineer, Carnegie Steel Company, Homestead Works 


ily. The progress now being recorded will be per- 

manent—as each year places a firmer foundation 
under existing knowledge structure; facts deduced from 
experience have taken the place of theories developed 
in enthusiasms. 

Many claims have been made for the advantage of 
fuel fired in suspension over fuels fired in solid form, 
and not enough stress was laid upon certain disadvan- 
tages which were found to develop where excess tem- 
peratures are created and must be maintained continu- 
ously. 

On the other hand, many conservatives were critics, 
and deservedly so, of anv method which seemed less re- 
liable than established stoker practice insured them—and 
had to be shown, not by a single unit over a short test 
period, with equipment handled by detailed experts—but 
by records of continuous performance on a production 
basis with equipment sturdy, simple, and reliable enough 
to compare with modern stoker installations, which oper- 
ate very successfully with a minimum of skilled attention. 


Today these widely variant viewpoints have been 
reconciled, have been brought together upon the com- 
mon plane of dollars and costs results, for a given invest- 
ment. Less discussion will be heard about efficiencies. 
High efficiences will be accepted as prima-faciae, and 
more stress will be laid upon the actual investment costs 
necessary to attain a given end. 


A great deal has been written regarding cost of pul- 
verizing coal, all of which is distinctly misleading when 
applied to boiler plant practice. 


Pris. The pro fuel firing is moving forward stead- 


The procedure, in many cases, has been to make a de- 
tailed cost sheet, covering interest, depreciation, main- 
tenance, power consumption, and labor, and then to add 
this total cost per ton to the price of coal, as delivered to 
the plant. The next step was to stretch the probably eff- 
ciency of the pulverized coal firing systems to more than 
make up for the cost of pulverizing coal, so that a favor- 
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able showing could be made in comparison with stokers. 


This analysis completely overlooked the correspond- 
ing items of cost in a stoker installation which, when 
carefully analyzed, will be found to be about equal to the 
cost of a simple, well-designed pulverized coal burning 
plant. 

Tests and operating results applying to the two meth- 
ods of burning coal can, therefore, be compared directly, 
because, for every charge in connection with a properly 
designed pulverized coal system there will be an equal 
charge in a modern stoker plant. Pulverization cost 
must, of course, be carefully studied and important de- 
Manes work now in progress can be depended upon 
to reduce these costs considerably, but with the present 
state of the art it is not necessary to make any addition 
to the unit price of coal or to make any deduction from 
the pulverized coal efficiency before direct comparisons 
can be made with stoker fired plants. 


‘Unfortunately, pulverized fuel had a_ tremendous 
handicap to overcome as a result of its various applica- 
tion to open hearth furnaces, where from its very nature 
it was and is not an ideal fuel. No discussion of the 
difficulties there encountered is necessary. They are too 
well known and understood to require mention. 


Many points of unnecessary danger were allowed to 
creep into such installations, as well as into installations 
requiring numerous subdivisions from a central dis- 
tributing system-—such as small forge furnaces, sheet and 
pair furnaces, etc. Most of these dangers could have 
been avoided by careful attention to detail construction 
and operation, and will be in the future, as reference to 
the following code recently recommended for adoption 
by one of the largest industrial companies will indicate 
that such danger points are now recognized and must be 
guarded against. 


Code Recommended for Adoption by Seraceie 
Steel Company. 


1. A cloud of fine coal dust is as dangerous as a 
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body of unconfined natural gas if the dust is liberated 
where there is a fire or heat that would ignite gas. 


2. Plants for crushing or pulverizing coal must be 
kept free from accumulations of finely pulverized coal 
that might be brought into suspension in the air. 


3. Removal of accumulations of coal dust should be 
done by means of an exhaust system that will draw it 
through hose or piping and discharge it into a container 
without permitting it to again get into circulation with 
the air. 


4. Buildings must be kept thoroughly ventilated at 
all seasons of the year when a pulverizing or crushing 
plant, or any part of one, is in operation. 


5. Torches or open lights of any kind must not be 
used in any part of the plant at any time, whether or not 
the plant or any part of it 1s in operation. 


6. Smoking within any enclosure where coal is 
crushed, pulverized or stored, must be eautely prohibited 
at all times. 


7. Cleanliness must be strictly abscivied, and no accu- 
mulations of material of any kind, not necessary for pres- 
ent use in operating, should be permitted within any part 
of the plant. 


8. Heat originating from any source that will raise 
the temperature of any material above 100 deg. must not 
be permitted in contact with a coal container. 


9. Pulverized coal must not be permitted to remain 
in a packed or caked condition within piping or con- 
tainers. 


10. Heat of coal within a dryer, and after leaving 
it, must be perfectly controlled, and coal must not leave 
the pulverizer when its temperature is above 150 deg. F. 


11. Ifa dryer is to be stopped for any considerable 
period of time, say five minutes or more, or if a dryer 
should unavoidably be stopped and it 1s evident the delay 
will be five minutes or more, should the dryer in either 
case contain coal—heat from the furnace must be entirely 
shut off or diverted so that none can enter the drver. 


12. At any time when combustion is in progress or 
the temperature of coal within a storage bin is about 180 
deg. F., a fresh supply of coal must not be added. Such 
as is in the bin must first be removed and the bin cooled 
to normal temperature. 


13. When the transfer of coal is to be stopped for 
any considerable period of time, coal in the transfer 
line must be entirely blown out. 


14. Transfer of coal from pulverizing plant to 
points of consumption must be so positively regulated as 
to leave no opportunity for filling bins to overflowing ; 
where a signal system is used, orders must be repeated 
and recorded. Where messengers are employed to ar- 
range valves or carry information, they must report to 
the pulverizing plant in person before any coal is started 
forward. 

15. When starting a fire in a drying furnace, paper 
or other light material that might be drawn by the draft 
into the dryer, must not be used for lighting. 


16. Coal must not be admitted within a combustion 
chamber unless a flame of such proportions as will insure 
ignition at everv point of entrance has first been placed 
before the burners. 

17. When a pulverizing plant has been stopped for 
a considerable period of time that might be long enough 
for spontaneous combustion to begin, great care must be 
taken to avoid sending hot coal through a transfer line. 


18. When coal is distributed by the continuous flow 
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system and used direct from the transfer pipe, great care 
must be exercised to prevent a drop of pressure in the 
transfer line below the pressure of secondary air in- 
jected at burners. Also where this system of distcibut- 
ing coal 1s in operation, at no time shall the quantity sup- 
plied to the transfer line be less than the maxunum 
amount required for all burners that may be in operation. 


19. If the transfer line should become clogged so 
that coal will not travel, the secondary air must be im- 
mediately shut off, and when the clog is removed, care- 
ful examination must be made to see that no particles 
remain in the line that could by any possibility start 
combustion. 


20. Care must be exercised to keep burners open 
or keep coal from coking in them. 


21. Conveyors or elevators should be kept tightly 
enclosed at all times. 


22. Hatch lids of bins must never be opened white 
coal is entering the bins. They should not be opened 
unnecessarily, and they should be locked to prevent open- 
ing by others than those properly authorized to do so. 


23. Motors installed within buildings must be in- 
spected at intervals for deposits of dust within their 
casing. 

During the last few years attention has been concen- 
trated upon steam generation applications of pulverized 
fuels, and a new set of conditions has been discovered. 
Boilers are and must be automatically controlled units, 
which operate at relatively high thermal efficiencies. This 
is not true of metallurgical furnaces, where product is 
the major consideration. In boiler operation, furnace 
upkeep is a relatively small item of operating costs, and 
any great increase in this item will be quickly marked. 
This-is less true in metallurgical furnaces, where brick- 
work destruction is a natural result of normal opera- 
tions. 

It took but a short experience firing fuels in sus- 
pension to develop the importance and necessity of spe- 
cially designed and constructed combustion chambers. 
Much work has been done along this line, various meth- 
ods of water-cooling and air-porting, various characters 
of high temperature, erosion-resisting, non-slagging re- 
fractories have been and are being developed. Ideal re- 
sults are still in the future, but now that the condition is 
clearly recognized, it is merely a question of time before 
a satisfactory solution will be found. 


One of the most interesting problems which pulver- 
ized fring seems to solve in a most practical way is that 
of combination fuels. This has always been an unsatis- 
factory operation at blast furnaces for instance, and at 
coke plants. Stokers do not lend themselves to this 
adaptation—pulverized fuels do. 


The blast furnace becomes more and more a power 
plant with each passing year, as motor drives become 
practice in steel mills. Blast furnace gas is an ideal 
source of fuel supply, but blast furnace operation is none 
too uniform in its delivery of available surplus for power. 
Some auxiliary fuel must be supplied to maintain the 
power output constant, at least in average plants as now 
operated. 

Pulverized fuel firing assumes the same characteris- 
tics as blast furnace gas, both as to combustion cham- 
bers and as to burners and air admissions. Either fuel 
can be cut off or cut in at a moment’s notice. Charts 
taken from the operation at the most notable installation 
of this combination show but the slightest evidence of 
the frequent changes which are taken care of. Since 
ample combustion chambers are necessary for either 
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fuel, and where provided, very high efficiencies are being 
obtained at high ratings and with small operating crews. 


A number of large installations at blast furnaces are 
now contemplated and the near future should show a 
marked development at such points. 


One tendency in steam generation, shown particu- 
larly by stoker-fired central station units, which has not 
been followed up by pulverized fuel units, is extremely 
high over-ratings. Most of the pulverized units are 
operated at lower ratings than will satisfy the central 
station operator where 400 per cent no longer creates 
comment. 


There is no reason, however, why the same tonnage 
of fuel cannot be burned under the same comparative 
boilers in one form as well as the other, and there 1s 
every reason to expect that such will be the case, and at 
much better efficiencies in suspension at those higher 
ratings. 

The general tendency in pulverized firing is toward 
simplification of equipment. Definite conclusions have 
now been drawn that dryers may be eliminated—it bein 
better economy to evaporate the moisture content in 
per cent efficient boiler-furnace than in a 60 per cent eff- 
cient indirect-drier. : 

Elimination of the drier eliminates a real hazard, be- 
sides reducing costs. 


Definite conclusions have also been drawn as to the 
extent to which fine grinding is essential. 


What seemed like impossibly coarse coal is now 
being burned with complete success. This applies to 
bituminous coals only, however, and not to coke-braizes, 
or anthracites which must still be finely ground. 


Coarser grinding is reflected in lower preparation 
costs, less power, lower repairs, lower overhead, less in- 
vestment due to increased production of mills. 


In many plants distributing systems have been elimi- 
nated and the direct-fired method is installed. The pul- 
verizer is placed immediately at the boiler-furnace with 
direct fuel pipe supply to the furnace. 


Such an installation involves a pulverizer unit as re- 
liable as the boiler itself, more reliable than a stoker, a 
pulverizer which will handle wet coal, and operate con- 
tinuously week in and week out on a low power con- 
sumption. Several such pulverizers have recently been 
installed under various types of boilers with capacities 
ranging from 1,000 hp. to 2,500 hp., depending upon the 
character of the coal supply. 

One feature which this simple method of firing pos- 
sesses is its susceptibility to automatic control, using ex- 
isting control equipment in combination with the boiler 
which it supplies. 

Not much attention has been given to this question 
of automatic regulation of pulverized firing, probably 
because of the extraordinary results of the excellent com- 
bustion obtained, but now that central stations are adopt- 
ing this method of burning coal, in large, modern, spe- 
cially designed units, regulation will inevitably assume the 
importance it deserves. The mere fact that pulverized 
combustion is so susceptible to careful control, and that 
very high efficiencies, between 80 and 90 per cent are de- 
manded, will surely bring about this result. 

It is far more difficult to control a screw-feed working 
in finely powdered coal due to its tending to flow, than 
a screw-feed handling raw coal. 

Another feature of the direct method is the reduc- 
tion in unnecessary spares, which will usually be found 
present where distributing systems are employed. 
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Should the average plant executive be asked to O.K. 
an appropriation request for double the stoker equip- 
ment necessary to develop a given boiler-horsepower, he 
would probably hesitate and ask for a revision of the 
estimate. 


Such has been the practice where pulverizers are in- 
stalled to operate during part time. The bins were filled 
during the short load periods and the pulverizers, driers, 
etc., kept idle during heavy load periods. Where the 
power required for pulverizing equipment is excessive, 
this practice may be justified—but a better solution will 
be found in equipment with very low power factor and 
great reliability. 


Whatever develops will be quickly welcomed, for 
never was the interest in the general subject more sus- 
tained and widespread than at the present moment, when 
industrial recuperation indicates a great revival in power 
applications and in modernized power production. 


CHEMISTRY AND PHYSICS OF GAS WORKS 
REFRACTORIES 


Before the Midland Junior Gas Association, T. F. 
FE. Rhead read a long and highly technical paper, in 
which the chemical and physical properties of the raw 
materials and finished products were expounded upon. 


Refractory materials might be classed as acids, 
bases, or neutral bodies, but it was only with the acid 
refractories, comprising fireclays, siliceous clays and 
rocks, and silica rock and sand, that the lecturer was 
momentarily concerned. 


Speaking of the properties of fireclays, it was shown 
that one of the most valuable was the absorption of 
water to form a plastic mass. The degree of plasticity 
depends upon the quantity of colloidal matter in the 
clay, and methods of increasing or decreasing this plas- 
ticity are given. A further important property of clay 
is its binding power. A correct rate of drying clay 1s 
very important; too rapid drying results in cracking, 
although shrinkage may be partly counteracted, by the 
addition of grog. 


Continuing, the author explains the effect of heat 
upon the various constituents of clay, also on mixtures 
of clay constituents. A source of trouble in making 
alumina refractories, is the tendency to contract which 
alumina possesses. The addition of silica to alumina 
depresses the melting-point, whilst a jointing mixture 
of clay and silica will cause trouble. The refractoriness 
of clay is also reduced by the reaction of Fe, O, (found 
in clay) and lime, which form easily fusible compounds 
at 1,200 deg. C. 


The addition of grog gives the finished article a 
more porous texture, enabling rapid change of tem- 
perature to be withstood without cracking. The quan- 
tity to be added, however, is limited by the fact that 
the strength of the refractory is reduced. 


The author then speaks of the various properties 
of fireclay and silica bricks. With silica bricks, the 
larger the proportion of tridymite and cristobalite, the 
better the brick will prove in use. At high tempera- 
tures, porous bricks are better heat conductors than 
those of dense texture. A strong point in favor of the 
silica brick, is the fact that it will stand a greater load 
when hot, than firebrick. The strength at high tem- 
perature is controlled by the adjustment of the propor- 
tions and sizes of the ingredients. 
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Follansbee Bros.Co.Operate New Steel Unit 


The Modern Steel Plant of the Follansbee Brothers Company at 
Toronto, Ohio, Now in Operation—Designed Especially for the 
Production of Open Hearth Steel Sheets. 


HE new plant of the Follansbee Brothers Co., 

manufacturers of sheet steel and tin plate, was 

recently put into operation and is a fine example 
of a modern mill designed especially for the production 
of high grade open hearth steel sheets. This plant 
supplements the company’s older operation at Follans- 
bee, W. Va., where the company commenced the manu- 
facture of sheet steel and tin plate in 1904. The busi- 
ness has grown to such an extent that the Follansbee 
mill now has an annual production of over 60,000 tons 
of finished steel, and the Toronto mill was made neces- 
sary through increasing business. Its capacity is sim- 
ilar to the Follansbee Mill. 


The new plant is located just below Toronto, Ohio, 
adjacent to the Ohio River and on the main line of 


Fig. 1—View of motor, exciter set and main circuit breaker. 


the Pittsburgh and Cleveland branch of the Pennsyl- 
vania Railroad, where excellent facilities are assured 
for the transportation of raw materials and finished 
product. It is probably the first plant of its kind to be 
electrically driven throughout, power being received 
from the company’s own power station adjoining the 
plant. An abundant supply of water is available and 
coal will be supplied from the Company’s mine ad- 
joining the property. Provision is also made for the 
receipt of outside coal when desirable. 


The mill site is graded and filled so as to be above 
the highest water level of the Ohio River. The site 
is peculiarly well adapted to a mill of this type, as the 
ground is level and admits of future additions at a 
minimum expenditure. The property adjoins the elec- 
tric traction line to Steubenville and East Liverpool. 
On its forty acres the Company has erected to date 
ninety-six brick houses for its employes. 


The equipment consists of four 40-ton open hearth 
steel furnaces, four ingot furnaces, one 15-ton steam 
hydraulic press, one 30 in. reversing bar mill, ten hot 
mills, four being 50 in., three 44 in. and three 40 in., 
sheet and pair furnaces, two Dressler Continuous An- 
nealing Kilns. In addition there are the various shears, 
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cranes, and smaller apparatus usually found in a mill 
of this type. There is also a complete carpenter shop, 
machine shop and store room. Particular attention 


has been paid to the handling of material for the vari- 


ous processes and the mill is furnished with a large 
number of electric cranes, manipulators, etc., to facili- 
tate rapid handling. Special provision was made to 
obtain maximum storage of both raw and finished ma- 
terial with a minimum requirement of labor in hand- 
ling it. 

Various types of fuel will be used according to the 
practice which has been developed by the company in 
the past. The open hearth furnaces will be fired either 
with oil or producer gas, the gas being supplied by a 
producer house containing eight Hughes Automatic 
Gas Producers. Coal from the mine will be conveyed 
to the power plant by a belt conveyor approximately 
1,000 ft. in length, or can be received in hopper bottom 
cars from the railroad tracks adjoining producer house 
and power house. The coal is crushed and elevated 
to an overhead storage bin from which it is fed to the 
producers. The sheet and pair furnaces are fired with 
powdered coal prepared in the powdered coal plant 
housed in a separate building. A Flinn & Dreffein Gas 
Washing Plant with a capacity for thoroughly cleaning 
the gas from any two producers adjoins the producer 
house. This will furnish gas for the annealing ovens, 
drying ovens and other special purposes. 


The electrical features of the mill conform to stand-* 
ard practice but also contain some special features ‘of 
interest. Each group of sheet mills is driven by a 
1,500 hp Allis-Chalmers Induction Motor through a 
Falk Herring Bone Gear set with suitable fly wheels 
for smoothing out the peaks, a liquid slip regulator 
being part of each set. The bar mill is electrically 
driven by a 5,000 hp maximum rated Westinghouse 
Reversing Mill Motor with a speed in either direction 
of 0 to 100 rpm. The mill motor is of the generai re- 
versing type, operating on 600 volt direct current and 
receiving its current supply from a fly wheel motor 
generator set. The motor, exciter set and main cir- 
cult breaker are shown in Figure (1). The bar 
mill is of the same design as that in operation at the 
Follansbee plant but electric drive was decided upon 
in place of the steam engine drive at Follansbee. The 
reversing motor is installed in a separate room with a 
removable door between the motor and bar mill. Lo- 
cated in the same room is the exciter set, motor-gen- 
erator fly wheel set. slip regulator and control appa- 
ratus, two General Electric Motor-Generator Sets for 
supplying 250 volt direct current to the cranes, manip- 
ulators, etc., and the necessary 2,300/200 volt trans- 
fo-mers for mill lighting, etc., are also installed in this 
room. It is served by a crane to facilitate handling of 
repairs. The power cables are carried from the power 
house to the mill over a structural steel bridge. This 
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bridge also carries a high pressure steam line sup- 
plying the forge press, gas producers, mill heating and 
heating of the company houses some distance from the 
mill. 


Power Plant. 


Of particular interest is the new power station built 
especially for this mill. It was aimed to obtain a maxi- 
mum of simplicity consistent with good economy, this 
being especially desirable in a power plant serving a 
steel mill. Continuity of service is the one essential 
characteristic and only a short delay in the mill opera- 
tion will soon offset small economies obtainable in the 
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each of which is connected to an independent brick 
stack 8 ft. dia. x 175 ft. in height, allowing for a short 
and inexpensive steel plate breeching directly into the 
stack. 

Three turbine driven draft fans, one for each bat- 
tery, are located in front of the boilers on the boiler 
room floor and furnish air for the stokers. Each fan 
has a maximum capacity of 44,000 cu. ft. of air per 
minute against a static pressure of 7 inches water 
gauge at a speed of 1,600 rpm, which is sufficient for 
two boilers at 250 per cent rating. Each fan discharges 
into a common concrete air duct running the full length 
of the boiler house. The air duct has sectionalizing 
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Fig. 2—View through boiler room. 


public service plant through extreme refinement in de- 
sign. A view through the boiler room is shown in 
Figure two (2). 

The Boiler Room contains six 600 hp Badenhausen 
Water Tube Boilers with superheaters designed for 
operation at 200 Ib. steam pressure and 100 deg. super- 
heat. Each boiler has 6,000 sq. ft. of heating surface, 
is served by a six retort Westinghouse Under-feed 
Stoker, and is provided with mechanical soot blowers, 
feed water regulator, steam flow meter, and Precision 
Draft Gauge. Under normal conditions they will oper- 
ate at approximately 175 per cent of rating. The boil- 
ers are set two in a battery forming three batteries, 
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gates so that any battery of boilers with its corre- 
sponding fan may be operated as a separate unit or 
a fan may be shut off entirely through a gate in the 
fan outlet and the boilers supplied with air from the 
main air duct. In this way any boiler may be served 
by whatever fans are in operation. Each pair of 
stokers is driven by a separate engine and so arranged 
that any engine may drive any stoker. If desirable 
two boilers, one stack, one fan and the stoker engine 
becomes a single operating unit. The location of the 
draft fans on the boiler room floor insures the proper 
oversight for continuous operation. The turbines are 
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likely to receive greater attention than when located 
in the basement. The boilers are set with the lower 
drum 7 ft. above the boiler room floor resulting in a 
large furnace which is desirable for carrying high 
ratings and efficient operation. The boiler settings are 
arranged so that there is an observation door in the 
bridgewall and the floor is dropped down behind the 
boilers so that these doors are accessible to the firemen. 


Coal and Ash Handling. 


The chief source of coal will be the Company’s min- 
ing operation adjacent to the mill. It will be crushed 


Fig. 3. 


and weighed at the tipple and transported to the power 
house on an elevated belt conveyor and discharged to 
the storage bins. The power house coal bunker runs 
the full length of the boiler room. It is a steel bin 
with a capacity of about three hundred tons, or suf- 
ficient for 36-hour runs of the power house. Coal is 
distributed to the stoker hoppers through individual 
gates and chutes, two for each boiler. 


Each boiler foundation includes a large ash hopper 
with sufficient storage for an eight hour run. Each 
hopper is furnished with a heavy cast iron rack and 
pinion gate with two openings, each 30 in. x 36 in. 
From the hopper ash is dumped into side dump steel 
cars running on a track in a tunnel under the boilers. 
At one end they are dumped into an automatic skip 
hoist which discharges the ash into a brick ash bunker 
outside the power house. Ashes may be removed 
from the bunker either by railroad car or by truck. 
A large amount of filling is required in the neighbor- 
hood of the plant and trucks will be used for some time. 
The ash tunnel has a clear height of over 6 ft. and is 
well ventilated to permit of comfort for the ash hand- 
ling men. A dust chute from the back of each boiler 
discharges into a similar car underneath the boiler 
room and this car is dumped into the same skip hoist 
and carried up to the ash bunker. 


Turbine Room. 

i -Electricity is generated at 2,300 volt, 60 cycle, 3 
phase by three high pressure condensing steam turbine 
units, two of 3,000 kw rating at 80 per cent power 
factor and one at 1,500 kw at 80 per cent power factor. 
The. turbines are designed with a special overload 
nozzle so that a correspondingly greater load can be 
Carried at any power factor over 80 per cent. It is 
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expected that the average load will be between 4,000 
kw and 5,000 kw and will be taken care of by the two 
larger units, the small one being held in reserve for 
days when the mill is not in full operation. Should 
one of the turbine units be shut down for repairs it 
will be possible to carry the mill load with the remain- 
ing two units. Excitation is furnished by two sepa- 
rate exciter units, one of which is motor driven and 
the other driven by a non-condensing steam turbine. 
Ventilating ducts from the outside carry air to the 
turbo generators. 


The oiling system for the turbine units is worthy 


of note and was furnished by the S. F. Bowser Co. Inc. 


The oil from the units is discharged into a large re- 
ceiving tank in the basement and from there pumped 
to a filter tank equipped with duplicate pumping units 
located on a mezzanine floor in the turbine room. It 
is then filtered and.distributed to an overhead storage 
tank from which it flows by gravify to the turbines. 
The receiving tank is large enough to accommodate 
the entire oil supply of the largest turbiné units so 
that if it is desirable to empty the oiling system of one 
of the large turbines it can be done without waste or 
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Fig. 4. 


inconvenience. Figure three (3) shows the Filter and 
Figure four (4) the receiving tank with automatic 
water separator in the basement. 


The main units are served by surface condensers 
located directly underneath the turbines. Circulating 
water is furnished by motor driven centrifugal pumps 
in a house built in the river, each condenser having 
its own circulating pump and water lines. The piping 
in the pump house, however, is so arranged that any 
condenser may be taken care of by either pump. In 
the suction line of each pump is an Elliot Twin Strainer 
and the inlet to the pumps is in a forebay of the pump 
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house which is furnished with removable trash racks. 
The pumps may be operated by automatic starters 
from push button stations in the power house or by 
an operator at the pump house. The air pumps are 
of the steam ejector type with an auxiliary condenser 
for reclaiming the steam used in the ejectors. Steam 
driven condensate pumps handle the condensate to 
the heater. For non-condensing operation the main 
turbines may discharge directly to atmosphere through 
individual atmospheric relief valves and exhaust lines. 


Boiler feed water is obtained principally from the 
turbine condensate and heated in a 4,000 hp Webster 
Open Feed Water Heater. The heater is installed on 
a mezzanine floor in one corner of the turbine room 
with the turbine driven boiler feed pumps directly 
underneath. The heater is furnished with an indi- 
cating V notch meter for recording the flow to the 
boilers. Exhaust steam from all the auxiliaries is 
carried into the main exhaust line under the floor and 
up to the heater. Heat balance will be taken care of 
by operating the required number of steam driven 
auxiliaries. Ohio River water is used for makeup, pro- 
vision being made for proper treatment of the make-up 


supply. 
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Particular pains were taken with the piping of the 
station. All high pressure steam piping is extra heavy 
with steel valves, monel metal fitted. Long radius 
bends have been used extensively and wherever ieas- 
ible welded joints have been used in place of fittings. 
All valves throughout the entire plant are accessible 
through suitable galleries. The piping in the power 
house was furnished and installed by The National 
Valve and Mfg. Co. of Pittsburgh. 


It is expected that the over-all economy of the 
power plant and electrically driven mill will be such 
as to show the decided advantages of a central station 
and electric drive, both from the standpoint of economy 
and ease of operation. The fuel consumption per ton 
of finished product should be considerably less than 
in a combination steam and electrically driven mill. 


The design and construction of the new plant was 
under the supervision of Joseph Breslove, Consulting 
Engineer, Oliver Building, Pittsburgh, and C. W. Kin- 
ter, Chief Engineer of the Follansbee Bros. Co. The 
special features are based on long experience in manu- 
facturing high grade qualities of sheet steel. 


The Alabama Company’s No. 1 Stack 
Breaks Production Record on Low Fuel 


Consumption 


Production Increased 17 Per Cent, Coke Consumption Decreased 
30 Per Cent—Labor Force Reduced 50 Per Cent. 


By H. R. STUYVESANT 
General Superintendent Blast Furnaces 


gether with the expected benefits derived from 
said improvements, was fully described in the 
May, 1921, issue of The Blast Furnace & Steel Plant. 


No. 1 Stack was blown in October 10th, 1921. The 
increased production, and decreased fuel consumption 
is far above expectations. Actual operating data for 
the month of March is shown in table No. 1. During 
the first half of March the average daily production 
was 261 tons of foundry iron on 2,795 pounds of coke 
per ton of iron, while the average for the month shows 
245 tons of iron on 2,820 pounds of coke per ton of 


metal. 

Taking into consideration working volume, slag 
volume, yield quality of coke, working on special 
grades, no scrap used, and no off iron produced, this 
1s considered remarkable performance and is due to 
the fact that the furnace lines and distribution was 
corrected, together with successful practice. The suc- 
cess of the operating is due to the fact that the operator 
strives for uniform operation, giving the. highest pro- 
duction combined with the lowest fuel consumption, 
obtaining the highest quality product with the greatest 
possible economy. The evidence of highest quality 


ge improvements on No. 1 Gadsden stack to- 


Google 


product is based on the fact that during the present 
campaign covering a period of six months including the 
blow in, the furnace has produced but two casts of iron 
running over .049 per cent sulphur which is only .002 
per cent of the total six months production. 


Table No. 2 shows actual monthly operating date 
including blowing in period. In referring to table No. 
2 it might be well to keep in mind the following facts: 
First, the coke used from October the 10th to Febru- 
ary the 20th was dirty unscreened coke. Chemically 
varying in ash content from 12.50 to 15.89 per cent 
and physically varying from 58 to 70 in friability, or 
hardness. Second, the wide range of silicons required 
for the special grades. Third, to the frequent complete 
burden changes required for the different brands of 
iron produced. 

The Southern Pig Iron and Coke Association con- 
cludes that a furnace should burn sixty pounds of coke 
per twenty-four hours for each cubic foot of working 
volume, assuming a base coke with the following chem- 
ical specifications, fixed carbon 89.00 per cent, ash 9 
to 10 per cent, volatile matter 1 to 2 per cent, and 
sulphur 1.00 per cent and under. Regarding the phys- 
ical structure of this base coke, the adapted standard 
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reads as follows: It should be tough, but not dense or 
friable, and free from braize. 


Table No. 3 shows No. ! Gadsden stack on a com- 
parative basis while (A) of this table shows theoretical 
data according to the established associations ratings, 
using the base coke and base theoretical yield on a fur- 
nace the size of No. 1 Gadsden stack which has a work- 
ing volume of 10,838 cubic feet. (B) of table No. 3 
shows actual operating data on No. 1 stack for the 
month of March. It might be well to mention the fact 
that the physical structure of the coke used during the 
month of March was not up to the standard adopted by 
the association. (C) of table No. 3 shows thecretical 
data on No. 1 furnace assuming the coke used to be the 
same as that shown for plant No. 3, table No.4. While 
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mind that (C) and (D) of table No. 3 were calculated, 
assuming as a base the actual practice on No. | furnace 
for the month of March, and during this month the 
coke used was not up to the physical standard adopted 
by the association, whereas if it were the actual prac- 
tice, (B) table No. 3, as well as comparative data (C) 
and (D) would correspondingly show increased pro- 
duction and lower coke consumption. 

While the majority of the Southern plants have low 
grade ores and high slag volumes to contend with, in 
referring to table No. 4 you will note the majority of 
the plants are favored with good coke both chemically 
and physically. Table No. 4 shows a comparative re- 
port on chemical and physical analysis of blast furnace 
cokes used at the different operations in the Birming- 


ham district. The names of the different plants are 
not given, but are designated Nos. 1 to 5. 

Foundry cokes of good physical and chemien qual- 
ities are also produced in the Birmingham district, 


(D) of table No. 3 shows theoretical data on No. 1 
furnace assuming same coke as that of plant No. 3, 
table No. 4, together with the base theoretical yield of 
51.50 per cent. In looking over table No. 3 keep in 


TABLE NO. 1 


The Alabama Company’s No. 1 Furnace—Average Blast Furnace Practice Month of March, 1922 
Working Volume 10,838 Cubic Feet 


Working on special grades ranging from 1.50 to 4.00 Silicon 


Pounds of Tons Iron 
Average < Cubie ft. Coke burned produced 
Daily Pounds per ton of pig Ave. Ave. Ore Air per per cubic ft. per 100 cu. ft. 
Date, Produc- Slag Volume Analysis of Iron Coke and Scrap Pound of working working 
March tion, G.T. Coke Ave. Month . Sil. Sul. Ash Yield Coke Volume Volume 
1 279 2707 2200 2.05 .018 13.83 37.10 54 66 2.58 
2 252 2997 ne 2.26 .022 — oe 55 a 2.34 
3 254 2973 ae 2.77 023 sah ee a Vo 2.50 
4 263 2961 ae 2.72 .018 or sot Ss a 2.43 
5 258 2973 Ged 2.60 024 a Saas eh is 2.38 
6 277 2641 ites 2.07 .022 Sa, teh uh a 2.57 
7 239 2962 ee 2.30 .020 ee scans ss - 2.2] 
8 264 ' 2458 Kat 2.28 025 re eet oe " 2.43 
9 276 2693 se 3 2.26 026 ifets ead cs - 2.56 
10 279 2516 Sl 2.04 025 ae oe - nf 2.58 
11 267 2673 ee 2.10 021 ar afin i Le 2.47 
12 264 2637 5255 2.31 021 ee eae ~ dol 2.43 
13 240 2853 had 2.08 .022 eye eee ve ee 2.22 
14 252 2889 1.88  .028 - 2.34 
15 252 3002 Sloe 2.56 024 fa Sie ue ae 2.34 
Ave. 15 days 261 2795 2200 2.28 .023 13.83 37.10 54 66 2.41 
Ave. month 256 2820 2200 2.35 023 13.83 37.10 54 66 2.35 
TABLE NO. 2 
The Alabama Company’s No. 1 Furnace—Monthly Practice 
Working on Special Grades 
Ranging from 1.25 to 4.00 Silicon 
Number of days 
on different 
Average Pounds per ton brands of fron 
Month Average Average analysis Ore and Average Slay requiring 
October 10th to 31st Production of iron Scra Coke Volume complete Burden 
Including blow in Year Gross tons Sil. Sul. Yiel Ash Coke Ave, Chance 
Oct. 10th to 31st 1921 173 2.45 027 37.40 13.75 3438 Etowah, 21 days 
November 1921 235 2.42 023 37.12 14.36 2957 Etowah, 25 days 
Clifton, 5 days 
December 1921 246 2.65 .026 37.35 14.22 3081 Etowah, 26 days 
2500 Clifton, 5 days 
Etowah, 25 days 
January 1922 252 2.38 027 37.18 13.79 3026 Clifton, 2 days 
High Phos., 4 days 
February 1922 244 2.02 024 38.02 15.15 2939 ; Etowah, 20 days 
Clifton, 8 days 
March 1922 255 2.35 023 37.10 13.67 2820 Etowah, 31 days 
Average Nov. Ist, 1921 
to April Ist, 1922 247 2.36 024 37.35 14.14 2976 2500 
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TABLE NO. 3 


The Alabama Company’s No. 1 Furnace 
On Approximate Comparative Basis 


Pounds of Foundry. Basie. 
Southern Ohio cuke burned Pounds Pounds of Pounds of Gross 
Pig Iron and Coke Culble feet per cubic ft, of coke coke per gross | coke per gross tons of Gross tous 
Association Working working burned per ton of iron tonof iron dry. per of Basic per 
Rating Volume Volume 24+ hours produced produced 4 liours 24 hours 
(A) Coke 
Fixed Carbon 89.00 
Ash 9.50 
Theoretical Yield 51.50 
Pounds of coke per ton of pig 10,838 60) 650,280 2300 2000 282 325 
Foundry 2300 
Basic 200U 
(B) 
Actual Alabama Company 
No. 1, Month of March 
Coke 10,838 66 719,100 2820 2494 235 288 
Fixed Carbon 84.92 
Ash 13.83 
Ore and Scrap Yield 37.10 
(C) 
Comparison Alabama Company, 
No. 1 with Coke 90.70) Fixed 
Carbon, Ash, 7.90 same as plant 10.838 61.67 668,418 2532 2206 204 303 
No. 3, Table No. 4, with 37.10 
Ore and Serap Yield. 
(D) 
Comparison Alabama Company, 
No. 1 with coke 90.70) Fixed 10.838 61.67 668.418 2287 1961 292 340 
Carbon, Ash 7.90 Theoretical 
Yield 51.50, 
TABLE NO. 4 
Comparative Chemical and Physical Analysis of Blast Furnace Cokes 
Birmingham District 
The Alabama Co, Plant No.1 Plant No. 2 Plant No.3 Plant No. 4 Plant No.5 
Name of Oven........ eee) Nemet Solvay Koppers Koppers Koppers Semet Solvay Koppers 
Time carbonized, hours... 1s m1) 17 Wy od 20 
Physical properties— = 
SNStlGR ses eho Sees habs 69 70) 70 70 72 70 
Briabihty) (oie eine edi 68 69 69 72 73 71 
True density ............. 1.96 ie 1.75 2.04 1.98 oan 
Apparent density ......... 1.08 5 1.02 1.14 1.09 
POProsity, | eu outs 45 san 42 44 45 
Chemical analysis— : 
Moisture ........... 00000: 18 50 1.53 25 80 50 
Volatile matter ........... 1.07 2.08 2.17 1.15 1.55 1.04 
Fixed carbon ............ 84.92 87.74 84.75 90.70 85.42 89.38 
PST octal etd aot Gee a Sars 13.83 9.08 10.55 7.90 12.23 9.08 
Sulphur sicacncseekbiae ves 80 1.10 74 1.11 68 1.10 
WSU 226 Sead ache hie Pha eee 12,280 12,929 12,718 13,044 12,388 oe 
Approximate available 
CAPDON: 26.2.03.6 cs naatne eax 76.92 82.08 78.57 85.65 78.25 83.70 
TABLE NO. 5 
Comparative Report on Present and Past Furnace Dimensions and Practice 
Daily Average 
Hearth Bosh Bosh Heircht Stock averuge Kind pounds of Ave. Physical Ore and Cuhie ft. 
diameter diameter angle of Line produc- of iron coke per coke condition scrap wind 
ft. ft. dey. furpuce diam. ft. tion produced ton iron ash of coke vield per minute 
Average 
years 1918 
and 1919 Il’ 17’ 6” 74 79’ 12’ 6” 210 Foundry 4265 15.45 Clean 37.30 36,000 
double 
forked 
Average 
Nov. Ist, 
1921 to 
April Ist, 
1922 12:3" 17’ 8” 78 79! 1 247 Foundry 2976 14.14 Dirty 37.35 28,000 
Unscreened 
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the following shows the physical and chemical analysis 
of two of the best foundry cokes in the South. 


Nae. scadeuseweneees Brookwood Searles 
(@ 7c | Rn ere Beehive Beehive 
Time carbonized ...... 72 hours 72 hours 
Coal seam ......... ... Milldale Searles 
Physical properties— | 
Shatter ............... 76 72 
Friability ............. 73 67 
True density ......... 2.26 1.91 
Apparent density ..... 1.07 95 
POPOSIty d6 ca eases Kc 53 50 
Chemical analysis— 
Moisture ............. .20 50 
Volatile matter ....... 90 1.35 
Fixed carbon ......... ‘88.57 86.62 
PSTN a's 5d cer arn ses eaeehe 10.33 11.53 
Sulphitr- tw tyes a sees 85 87 
Bt 20265 ad oe dbhe eae 12,624 12,473 


The present and past dimensions, etc., of No. 1 
stack as well as the average practice is shown in table 
No. 5. While the average daily production was in- 
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Fig. 1—Section through No. 1 Furnace. 


creased 37 tons, the average coke consumption was de- 
creased 1,289 pounds per ton of iron produced, or a 
saving of 159 tons of coke per day. Assuming the 
price of coke F.O.B. furnace to be $5.00 per ton, the 
saving of coke alone for a year amounts to $290,175.00. 
On the other hand manufacturing costs was materially 
reduced, owang to the fact that the labor force re- 
quired to operate was reduced approximately fifty per 
cent, while the production was increased 37 tons per 
day. 

With the idea in mind that uniformity and heat 
concentration is the secret of economical blast furnace 
practice, the company has now under plans to improve 
raw materials both chemically and physically in order 
to attain uniformity. With improved uniform raw 
materials production will be increased together with a 
decrease in fuel consumption thus lowering production 
costs. 
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CORROSION OF STEEL INVESTIGATED 


A test of the resistance of chromium steels to acid 
corrosion recently completed by the bureau of stand- 
ards, Washington, gives the information that the rela- 
tive resistance of steel to the acid test is not necessarily 
a criterion of its behavior in other types of corrosion. 
Pure iron and steels of low chromium content were 
found to be much more resistant to attack by hydro- 
chloric acid than those containing considerable chrom- 
ium. However, when corrosion is caused by water 
and air, the general order of resistance was reversed. 
This led to the conclusion that the addition of chrom- 
ium increases the rate of attack by hydrochloric and 
probably by other acids although this may depend 
somewhat upon the heat treatment which the steel has 
received. 

Specimens hardened by heat treatment were found 
to be considerably more resistant to acid attack than 
samples of the same composition in the annealed state. 
The addition of nickel is more effective in reducing the 
intensity of attack by acid than is chromium, since 
steels containing a considerable amount of this metal 
were found to be the most resistant to acid of any 
tested. Specimens with a polished surface almost in- 
variably showed a smaller loss in acid than those which 
were roughly ground. This difference may be only 
apparent,however, due to the fact that while the two 
specimens may have equal surfaces, the one with the 
ground finish has a slightly greater area exposed on 
account of minute grooves and ridges. 

For resisting corrosion by water and air a con- 
siderable amount of chromium in steel is necessary and 
alloys of this general type were found to be more re- 
sistant than were those of low chromium content. 
However, these latter steels were more resistant than 
the simple carbon steel or pure iron. Hardening 
chromium steel by heat treatment retarded corrosion 
by water and air as it did in the acid test, this being 
true particularly for the steels of high chromium con- 
tent, although variations in heat treatment produced 
little difference in resistance to corrosion in specimens 
lower in chromium. Adhering patches of oxide scale 
upon the surface produced a noticeable effect in ac- 
celerating the rate of attack in chromium steels. 


The alloy containing a high percentage of nickel 
as well as chromium and found to be attacked the least 
by acid, also proved more resistant to atmospheric cor- 
rosion than most of the chromium steels tested al- 
though it was far surpassed by certain of the high 
chromium materials. In most cases,, corrosion of the 
chromium steels consisted in an attack at small tsolated 
spots rather than in a general tarnishing and coating 
of the surface. In view of the fact that adhering par- 
ticles of scale accelerate the corrosive attack of a steel 
to a marked degree, this suggests that the presence 
of inclusions or other defects within the material may 
be responsible largely for the character of the resulting 
surface pattern. 

Character of service should govern the type of non- 
corrodible steel to be used. For example, if resistance 
to severe acid attack is the principal requirement, a 
high chromium steel is the least suitable of all the ma- 
terials tested. Most classes of service, however, re- 
quire fairly satisfactory performance under a variety 
of conditions. For example, cutlery steel must with- 
stand both acid and atmospheric corrosion as well as 
possess certain necessary mechanical properties. No 
single type of noncorrodible steel appears to be suit- 
able for each and every purpose which may arise. 
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By DR. K. RUMMEL in Dusseldorf 
Translated by Alfred Steinbart of the National Tube Company, Pittsburgh, Pa. 


talk before the men who have charge of the opera- 

tion of the blast furnaces. It would be a greater 
pleasure if I could convince these men of their own 
importance in connection with the whole plant, es- 
pecially with the fuel consumption of the whole plant. 
The blast furnace has often been called the heart of 
the plant and not improperly, because it is a fact that 
the blast furnace propels the streams of material and 
power through the arteries of the plant giving vigor 
to the whole. It would be drawing the comparison too 
far, however, if we would say that the blast furnace 
man was the soul of the whole plant operation. This 
the blast furnace man generally is not, because he 
looks out first for himself and for his.own department 
and you can hardly blame him for this. The blast 
furnace 1s a very touchy fellow—we all know that— 
who has to be treated with the greatest consideration 
and cannot be experimented with too much. It is, 
therefore, necessary to step easy in starting with 
changes at the blast furnace in order to improve the 
fuel economy of the plant as a whole, including steel 
works, rolling mills, etc. 


The blast furnace gas—though it is the main source 
of power for our works—is and will always remain a 
by-product for the blast furnace man. The relative im- 
portance between the main product, the iron, and the 
by-product, the gas, may change somewhat, but it will 
never change so materially as it has changed in the 
coke plants where the former by-products really be- 
came the most important products and where the coke 
often is principally made on account of the by-prod- 
ucts. But the blast furnace man likes to receive as 
much credit as possible for the gas supplied to other 
departments and it is generally the case that such credit 
is given. In connection with this subject, I would 
like to mention casually, that the government “Fuel 
Saving Commission” at Dusseldorf is of the opinion 
that the valuation placed by the works on the blast 
furnace gas is much too low and that more credit 
should be allowed to the blast furnace man for the gas 
supplied to other departments. (Applause.) 


The gas should be paid for better, because it is 
worth more! Mostly it is paid for according to its 
heat value. For 1,000 Btu of gas one pays as much 
as one would pay for 1,000 Btu in coal. That is not 
right, because 1,000 Btu in gas are worth much more 
—except when used under boilers where the use of gas 
is more and more abandoned. Investigation shows 
that for use in gas engines and the different types of 
furnaces the gas is worth 25 per cent or 30 per cent 
more. Such a value might be an inducement to furnish 
gas to other departments. 


Low cost per ton of pig iron should not be para- 
mount. On the contrary, the blast furnace man should 


| AM very glad to have, at last, the opportunity to 


Google 


‘ment because you all have gas meters. 


teel as a member of the whole works community and 
he should fill his place in such a manner that the works 
as a whole is benefitted. There are yet today blast 
furnace men (those present, of course, excepted) who 
take a different stand. If the feeling takes root in you 
that you are principally a member of the whole works 
community, you will find it possible to improve a little 
here and there in order to nee the fuel economy of 
the works as a whole. 


li, with th.ee biast furnaces workine: the pressure 
of the gas varies from 9 in. of water down to 1% 1n,, 
then it is time that something should be done. To our 
surprise, we have not found one single plant where an 
attempt was made, except by request, to determine 
the amount of gas actually produced by the blast fur- 
nace. You will probably be astonished by this state- 
We have re- 
cently made the first attempt of this nature. The re- 
sults are astonishing. Further investigations are still 
being carried on and I, therefore, cannot yet report. 


We all know that the blast furnace cannot be made 
to furnish the gas in absolutely uniform volume. There 
are periods in which the volume of the gas changes, 
caused by changes and disturbances in the working of 
the furnace. Such changes cannot be avoided and the 
plant as a whole has to be prepared for them. But 
there are also several occasions where good manage- 
ment, anxious to keep up the supply of gas to other 
departments, can do much to keep the gas volume 
more constant. This. for instance, is the case during 
casting. The practice at most plants is to keep the 
blast on the furnace during this time. But the blast 
pressure varies at different works and it would be im- 
portant to investigate how much pressure it is possible 
to carry at this time in order to avoid lack of gas dur- 
ing casting. In such cases where it is tmpossible to 
keep up the pressure, it may be advisable to increase 
the blast a little at the other furnaces so as to increase 
the gas production to cover the loss dite to casting at 
one furnace. Several works have informed us that 
they do blow somewhat stronger at the other furnaces 
during the time when one furnace casts. This infor- 
mation is very important, because it shows—see also 
remarks in this connection later on—that the furnaces 
can stand more blast for short periods without inter- 
ferring in any way with good operation. 


We also believe that the stoves can be operated in 
such a manner that the surplus gas going to other de- 
partments remains uniform in volume, i. e.; the con- 
sumption of gas in the blast furnace department proper 
may be regulated to be more uniform. The replies 
from the different plants to our questions, however, 
vary very much, strange to say. At some of the works 
the changing of stoves causes a very marked dip in the 
record of gas consumption for the stoves. The reason 
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for this is that quite some time elapses from the point 
where the gas 1§ taken off at one stove and turned on 
at the other stove. During this time no gas is used 
at one stove and the record shows a marked dip. At 


other words, however, this is not the case. Weare now - 


investigating this, but I recommended to you to look 
into this yourself in order to find the reason. One 
plant informs us that they are now endeavoring to 
shorten the time of changing stoves as much as pos- 
sible. May be that it will be advisable to institute a 
sort of Taylor System in order to establish a manipu- 
lation of valves to shorten the time when the gas is off 
on a stove. Such attempts can but help to improve 
uniformity of gas supply over the plant as a whole. It 
may also be advisable to investigate if not a number 
of stoves in the plant are changed at the same time, 
so that a number of stoves are not consuming gas at 
one time. Further, we have found from the record of 
gas consumption by the blast furnace department 
proper, that individual stoves receive different amounts 
of gas for no reason whatever except that the stove 
man opens the gas valve more or less out of negligence. 
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These appear to be small matters but they are very 
important when they result in gas variations of 35,000 
cu. ft. per hour. It is, however, not only important 
that the gas is delivered uniformly to other depart- 
ments but also that the blast furnace department ab- 
sorb the irregularities of consumption of other depart- 
ments. Most of you are probably very enthusiastic 
about the pressure regulators which are just now being 


installed at your gas mains to the stoves. I consider - 


the installation of such regulators and the results at 
which you aim as entirely wrong. 


See Figure 1. If you regulate the gas pressure 
and make it uniform so as to get good combustion and 
small gas consumption at your stoves, you make your 
gas consumption uniform. You cut off your gas con- 
sumption for stoves with a straight line (see a) at the 
bottom of the diagram. In doing this you do not in 
any way lessen the peaks but you simply eliminate 
them in your own department and throw them into the 
other departments. And not this alone; you make 
them far worse in the other departments. This, of 
course, is very convenient for the blast furnace man 
but not for the other gentlemen who have to take care 
of these peaks. I would like to state here, however, 
that it would be quite wrong to proceed now and in- 
stall these pressure regulators also in the other de- 
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partments, because in this way the peaks would be 
left over and would have to be disposed of by bieed- 
ing. But I wish not to be understood that I condemn 
the gas pressure regulators altogether; on the con- 
trary, they are very useful apparatus if they are used 
in their proper place. It appears to me, as the proper 
arrangement, that the blast furnace department try 
to work up the peaks in the diagram and that they en- 
deavor to give the other departments the regular pres- 
sure because nowhere in the works have we such a 
storage for heat as is offered by the stoves. The stoves 
should be used as much as possible to store the peaks 
of gas because of their enormous storage capacity. 
The time is too short to go into this matter any fur- 
ther, but I will say this; that in order to use up the 
peaks in the stoves you must install an automatic 
regulation of the air at the stoves in order to adapt the 
air pressure to the gas pressure and so get good com- 
bustion with variable gas pressure. This can be done 
by using the above mentioned gas pressure regulator 
for regulating the air. Then you utilize the same appa- 
ratus to throw the peaks into the stoves. 


In the last two years a good deal has been already 
accomplished on the lines pointed out above. There 
are already works who push their stoves harder at 
such times where gas is plentiful. There is one works 
where they work eight (8) hours in the rolling mills 
and shut down for four (4) hours; work eight hours 
again and shut down for four hours. During these 
four hours of shut-down the mill uses very little blast 
furnace gas. This time is employed to heat up the 
stoves. This shows that it is quite possible to follow 
the lines which I have pointed out above in quite somé 
detail. Further, it is the practice to heat the stoves 
to a very high temperature on Sundays to store as 
much heat as possible. It is also the practice at some 
works where they use the “two stove method” to heat 
up the superfluous stoves on Sundays or at such times 
during the week when there 1s a surplus of gas, so that 
these energies can be utilized at time of demand. It is, 
therefore, very feasible to utilize the stoves for heat 
storage. 

If you desire to furnish more gas to other depart- 
ments you must also try to save as much gas as pos- 
sible in your own department. This, I believe, is done 
now everywhere, and we have found, to our great satis- 
faction, that the gas consumption of the stoves has 
considerably decreased. While in the beginning, when 
we came around and took snap samples of your stove 
stack gases, we found often a large amount of air sur- 
plus or even carbon monoxide, we have not found this 
lately because this condition has almost ceased to exist 
on account of the practice of regularly making such 
tests and it is a fact that the consumption of gas in the 
stoves is much lower now. 


Not only should gas be saved but also the blast 
conditions should be improved and savings made. 
Three methods can be used here: 


First: Heat losses of the hot blast can be reduced. 
I would very much recommend to you to test the tem- 
perature drop from stoves to tuyers all along the line, 
because I am convinced that you will find places along 
this line where the drop is surprisingly large. We had 
similar experience in connection with tests on heating 
furnaces at rolling mills. If you improve the heat 
losses at these points by better insulation or other- 
wise, you cannot avoid making a saving. In some 
cases a thin cover of insulating material will help very 
much. 
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Second: and this is still more important—pressure 
losses of the blast should be avoided. Unnecessary 
pressure loss means loss of power. At most works, 
especially at the old one, the blast main show bends 
which are too short. I would recommend to measure 
the pressure loss at such bends and to eventually elim- 
inate them if the pressure loss is too great. In con- 
nection with pressure losses, allow me to draw your 
attention to the by-pass line. Dr. Bansen, according 
to my knowledge, has been the first to point out the 
serious pressure loss sometimes caused by the same. 
This line is used to lower the temperature of the blast 
for regulating purposes and, as it winds through tight 
places around the stoves it is often made too small. 
In order to force sufficient cold air through this line 
it is often the practice to throttle a valve in the main 
line leading through the stove. This means a loss of 
energy which sometimes is quite large. I am satis- 
fied that you will try to remedy this. But the fact 
that the throttling is being practised. and because less 
blast will enter the furnace at such time is a proof 
to me that it 1s possible to blow a furnace some times 
somewhat lighter without harm and that it is, tnere- 
fore, feasible to vary the blast somewhat without inter- 
ferring with good blast furnace operation. We have 
also learned, during the time of political strife, that it 
is much less harmful, than most of us thought, to re- 
duce the blast. There are quite a number of plants 
where they reduce the blast on Sundays, because the 
blast furnace gas is so valuable for them. All this 
shows that the furnace will stand it all right to be used 
as an organ for regulation for the whole gas distribut- 
ing system. In limits of from 5 per cent to 10 per 
cent at least, it can in some cases be utilized for the 
regulation of gas volume. 

We have conducted, during the last weeks, tests 
with gas producers which have proven to us that they 
can be operated for a very variable production. ‘The 
tests were made on slagging producers which were 
operated according to a predetermined schedule as 
far as gas production was concerned by changing the 
amount of blast to obtain the desired gas volumes. 
With the blast furnace, of course, nobody would go 
that far; but in certain limits regulation is feasible. 


Third: The most serious loss, which often occurs 
through negligence, is the loss of blast through leaks. 
I do not exaggerate when I claim that some times from 
30 per cent to 40 per cent of the blast is lost between 
blowing engines and tuyeres. To overcome this, I 
would recommend regular inspection of the blast 
mains, inclusive of all joints and flanges. There are 
only a few plants where such inspection is made reg- 
ularly every month. Also you will find at each inspec- 
tion that some repairs are needed at the bustle pipe, 
blowstocks, and blowpipes. If there is a leak of only 
a square millimeter, it must be attended to at once. 
In such case welding is often very convenient. Often 
much air is lost by leaky, cold, and hot blast valves. 
One of the works has built with good success double 
valves—one after the other—to replace the single 
valves. 

The last point for saving of fuel which I wish to 
mention, is the spare blowing engine, which is kept 
warmed up in case of necessity and which costs in a 
year hundreds of thousands in steam. The Commis- 
sion has strongly recommended to shut down these and 
install in their place fans which blow only a few inches 
of water and which are sufficient to start the furnace 
again after a complete shut-down. 
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Discussion. 


Manager Jaeger—Bochum: Dr. Rummel stated in 
the beginning of his paper that we should attempt to 
blow more blast in order to avoid variation in the 
quantity of blast furnace gas. I believe that this is 
already being done for quite some time at all those 
works where it is necessary to pay especial attention 
to the supply of blast furnace gas for the whole plant. 
Regarding blast saving; would say that this point is 
of extraordinary importance. We have in our works 
at presenta yearly loss of from two and one half million 
to two and eight-tenth million marks through blast 
leakage, notwithstanding that the losses have been re- 
duced during the last few years about 15 per cent. 


Manager Harr—Hoerde: Dr. Rummel has stated 


' that credit given for surplus blast furnace gas at most 


works is too small. This is right without doubt. The 
question is—Why is this credit set so low? The an- 
swer 1s this—Because the quantities furnished are so 
irregular. The other departments of the works have 
to be so equipped that they can fall back at any time 
upon reserve apparatus. ‘The blast furnace man can- 
not help this; he has to look out first for himself in 
order to keep his plant running properly and to avoid 
interruptions which might be more costly. Just on 
account of the great variation in the volume of the gas 
which can be furnished to outside departments the 
credit is so low and not as high as it really ought to be. 
I express the hope, however, that the day will come 
when we can make more uniform deliveries of gas. 1, 
therefore, feel thankful that our attention has been 
drawn to various matters which will help us to make 
progress. Unfortunately, it is not possible for all of 
us to install such an enormous gas holder as the one 
installed at Ilsede. We have to do the best we can 
with our means. 


The suggestion regarding the idle periods in the 
operation of mills is very good. I have heard from 
other plants that they are getting great savings in this 
manner. The idea is very obvious but I will tell you 
that it does not work with us. And why? Only be- 
cause the men do not want to help along. The work- 
men still rule in a great many points. Not everywhere 
do they agree to a second turn after a pause of four 
hours. One turn would end at midnight or would 
begin at midnight. This is too inconvenient for the 
men. They even decline to work Saturday nights; 
therefore you will observe in passing our plant that 
almost every night enormous amounts of blast furnace 
gas are bled, burning like an enormous torch, while 
during the day we are short of gas. It is even worse 
in the night from Sunday to Monday, when, besides 
the blast furnace gas, millions of cubic feet of the valu- 
able coke oven gas are bled because the gas holder 
has not sufficient capacity to store it. 


We have tried, I do not know how often, to make 
it clear to our men what enormous National values 
are destroyed through their refusal. The labor leaders 
see it and admit it but their influence upon the masses 
is not sufficient to allow us to make better arrange- 
ments. 

Manager Dr. Hartman—TIlsede: Dr. Rummel has 
told us that it is the duty of the blast furnace man to 
absorb in his own department the peaks; that means, 
the time at which there is a surplus of gas and that he 
should deliver to his colleagues in the other depart- 
ments, which use blast furnace gas, the remaining uni- 
form quantities of gas. Dr. Rummel also told us that 
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we could find a way to absorb the peaks by properly 
operating the stoves. That is true, and there are quite 
a number of simple means. For instance, we have an 
arrangement in IIsede which shows in all engine houses 
and at all blast furnaces and, if necessary, also at each 
group of stoves, when a blast furnace casts or is 
checked. There is at all furnaces and at all engine 
houses, a box at a place where it can be easily observed. 
This box has as many pigeon holes as there are blast 
furnaces. The pigeon holes carry the number of the 
furnaces. The front wall of the pigeon hole consists 
of a tin plate in which the several blast furnace num- 
bers are cut out. Behind this plate is a colored glass 
which is lighted by an electric light behind it and 
shows the number very plainly for a long distance. All 
these boxes are connected by wires. If one furnace 
casts, for instance, Furnace No. 4, then the blower at 
Furnace No. 4 sets the switch at his furnace and at 
all furnaces and at all engine rooms No. 4 is shown 
and also at all groups of stoves. This signal means 
Furnace No. 4 casts. Now it is not permitted to any 
other furnace to check. It is not permitted to change 
stoves and it means attention for the engineers at the 
engine houses and they watch the pressure. If the 
pressure of the blast, on account of checking of the 
furnace, increases at the other furnaces, then this will 
be only temporary and the other furnaces are getting 
more blast, as has been proposed purposely by Dr. 
Rummel. Of course, this only holds good in such 
plants where all furnaces receive their blast from the 
same blast header, as is the practice at our plant. The 
stove men are instructed to change the air supply at 
the stove burners according to the prevailing gas pres- 
sure. It is doubtful if they do this also always at 
night; at any rate I doubt it. But we obtain a certain 
amount of uniformity in the use of blast furnace gas 
at the furnace itself. This uniformity can still further 
be improved if the individual stoves for the several 
blast furnaces are changed on a time schedule; for 
instance— 


Stoves of Furnace No. 1 are changed at 
9:15 — 10:15 — 11:15, and so on 


Stoves of Furnace No. 2 are changed at 


9 :30 — 10:30 — 11:30, and so on 


Stoves of Furnace No. 3 are changed at 
9:45 — 10:45 — 11:45, and so on 


Stoves of Furnace No, 4 are changed at 
10 — 11 — 12, and so on 


In this way the change of stoves is distributed uni- 
formly and if there are no other disturbances, we have 
a fairly regular gas consumption. 


At the last visit of the Commission for Fuel Saving 
at Ilsede I have pointed out to these gentlemen that 
we have succeeded to quite some extent to use the 
stoves as heat reservoirs; that is, that we heat the 
stoves up to the limit as often as we can at such times 
when we have a gas surplus and that at such times 
when there is a great demand for gas in other depart- 
ments we either do not fire any gas at all or but only 
very little at the stoves. I have shown these gentle- 
men that in Ilsede, during the time of greatest demand, 
45 per cent and more of the total production of blast 
furnace gas was turned over into electric energy and 
that only 19 per cent to 20 per cent was left for heat- 
ing the blast. 

There is not a blast furnace man, I am sure, who 
will agree altogether with the proposals of Dr. Rum- 
mel and will be good enough to furnish to other e- 
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partments a most liberal and uniform volume of gas 
and at the same time suffer from lack of gas in his own 
department. The blast furnace man has to look out 
for his furnaces first and he has to have sufficien: re- 
serve at all times for all contingencies. I do nut be- 
lieve that this latter point can be changed. 


Manager Zillgen—Wetzlar: I cannot follow Man- 
ager Hartman in what he meant regarding the uni- 
torm changing of stoves. 1 think it is necessary 1. 
maintain in the stoves a certain final temperature; 
therefore, I would not agree to change stoves at a 
certain predetermined time. I do not believe that we 
would obtain good results this way. We are making 
very extended use in other departments of blast fur- 
nace gas and we are absolutely of the opinion that 
the stoves are the best heat reservoirs and that they 
have to absorb the peaks and we are at it now to in- 
stall gas pressure regulators for furnishing unifurn 
pressure of gas to the other departments. We will 
also equip the stoves with differential-pressure iczu- 
lators so that we will be in a position to regulate tue 
air supply for the stoves to conform to the gas quan- 
tities when the gas pressure varies. We have already 
attained good results in trying this system anc we 
have a much more regular piessure curve in the other 
departments than we had formerly. 


Manager Schmidt—Oberhausen: In connection 
with gas economy, F would like to mention the fol- 
lowing: Statements have been made here regarding 
the consumption of gas by the stoves which vary very 
considerably. The values vary between 18 per cent 
and 30 per cent. In our works we have lately paid 
much more attention to the economical use of blast 
furnace gas and we have accomplished a good deal. 
The blast furnace man has been given to understand 
that it is not so necessary to keep down the coke con- 
sumption as was the case in former years because we 
have been arriving at the conclusion that saving of 
coke is not the most economical thing to do for the 
whole plant. The result is that the blast furnaces are 
used to some extent now as producers, because we are 
not working any more with such high blast tempera- 
tures. This allows us to burn more coke. I would 
recommend to those works where they use only 18 
per cent of blast furnace gas for their stoves to com- 
pare their blast temperatures with those of former 
vears where the stoves used more gas and they will 
find that also their coke consumption per ton of iron 
has risen accordingly. 


Dr. A. Wagner—Duisburg: I want to speak re- 
garding the suggestion of Dr. Rummel to use the 
stoves as heat reservoirs for absorbing the peaks. I 
do not consider the use of the stoves for this purpose 
as ideal. It is a better solution if it can be done and 
as has been done, according to my knowledge, first at 
the Duisburg Copper Works. The best and most eco- 
nomical user of the peaks is the turbine. The peaks, 
which are the result of irregular consumption of gas, 
can be absorbed without any trouble by the boiler 
plants and turbines and the power can be taken care 
of through supply of current to the municipal power 
stations. According to my opinion, there is a very 
good field here for the fuel engineer and the central 
station engineer in particular. I have heard of a sec- 
ond case where Rheinische Stahlwerke have entered 
into negotiations with the City of Duisburg in order 
to turn over their surplus gas at their Works in Meide- 
rich on Sundays. In return, the works of the company 
situated at Duisburg take current during the week 
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from the municipal plant and this current is partially 
paid for by the power supplied by the works. In most 
cases there would be no trouble to find buyers for 
current. I can very well imagine that, for instance, a 
city like Duisburg would shut down their central power 
station on Sundays and take all their current frm the 
mills. Or, better still, that the mills would at ail times 
be in connection with the city power station and give 
continually their surplus current to the city. Cites, 


The Blast Furmace™ Steel Plant | 351 


I believe, will be only too glad to avail themselves of 
such an arrangement. ; 


] believe I do not give away any secrets if I tell you 
that we sell our current to the city for the value cf the 
coal equivalent of our gas. The price which the city 
pays is, therefore, very small. While the city cuarges 
from two to two and a half marks per kw hour, we 
furnish to the city the kw hour for three tentns of a — 
mark. We make money by this arrangement aid the 
city makes much more money. 


Distribution of Tar Recovery From By- 
Product Coke Oven Gas 


Some Interesting Experimental Work on the Recovery of Tar Is 
Tabulated—Distribution Figures Are Given. 
By FREDERICK M. WASHBURN and GEORGE E. MUNS* 


T the by-product coke plant of the Wisconsin Steel 

A Works, located at South Chicago, IIl., an investi- 

gation was made into the quantity and composi- 

tion of the tar removed at various points along the path 
of the gas, resulting in the data given below. 


The plant consists of two batteries, each of 44 Wil- 
putte ovens, together with complete direct type by-prod- 
uct recovery apparatus. ‘The gas is conducted by goose- 
necks from the top of the oven through a mushroom 
valve and into the collecting main. At the mushroom 
valve it meets a spray of flushing liquor, which prevents 
pitching of the valve seats. ‘The gas is then drawn 
through the suction mains where it is again sprayed with 
flushing liquor and conducted to primary coolers, which 
are of standard indirect type, water tube design. From 
this point it passes through Root positive exhausters, 
which force it through the tar extractor and other appa- 
ratus for the recovery of by-products. 


Fig. 1 shows diagrammatically the flow of gas from 
the ovens through the gas mains and apparatus, and the 
points at which condensed or extracted tar 1s drawn off 
for subsequent separation and storage. Temperature and 
pressure conditions are shown by notation at these points. 


All tests were run under uniform operating conditions, 
with temperatures and pressures normal, with an average 
net coking time of 22 hours 51 minutes, and with a coal 
mixture of 95 per cent Benham (high volatile) and 5 
per cent Pocahontas (low volatile) coal. Average tar 
and gas yields per ton of dry coal charged were taken 
over a period of 24 days operating at this coking time, 
and amounted to 11.39 gallons of tar and 11,365 cu. ft. 
of gas. All figures in tar gallonage are calculated on a 
moisture free basis because of the wide variation in mois- 
ture content of different tars separated. 


The general plan of the test was to actually measure 
the tar recovered at the different points for a definite 
period of time, noting the total volume of gas handled 
during that time, and obtaining a representative sample 
for analysis of the tar produced. Lack of tank space 


*Mr. Washburn is coke plant chemist and Mr. Muns gen- 


eral ‘by-product foreman at the plant of the Wisconsin Steel 
Works. 
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made the actual running time of the tests shorter than 
was expected, but good checks were obtained by repeat- 
ing. In detail, the procedure was as follows: 


Test A—P. & A. Tar Extractors. 


The hot drain tank was isolated and the tar sepa- 
rated by the P. & A.’s discharged into this tank. Meas- 
urements were made at the start and finish of each run, 
and gallonage determined from the tank calibration and 
measurements. The sample for analysis was taken from 
the seal pot overflow. 


Test B—Gas Chamber (After Exhauster). 


The gas chamber was emptied at the start. During 
the run the condensate was drained into tarred barrels at 
regular intervals, and at the finish of the run. The gal- 
lonage was determined from the weight and_ specific 
gravity of the tar. The sample for analysis was taken 
from the barrels. 


Test C—Exhauster Drain (Section Side). 


The exhauster drains were sealed off in 500-gal, cylin- 
drical tubs, which were measured at start and finish ot 
run, and the gallonage determined by calibration and 
measurements. The sample for analysis was taken from 
the tubs. 


Test D—Primary Coolers. 


The drains from the primary coolers were discharged 
into the tsolated hot drain tank, which was measured at 
the start and finish of the run. The gallonage was deter- 
mined by the tank measurements and calibration. The 
samples for analysis were taken at the siphon pot. 


Test E—Suction and Collecting Mains. 


This tar occurred in small quantities in comparatively 
large quantities of liquor, and owing to the difficulty of 
measurement, the amount of tar separated here was ob- 
tained by the difference between the previous tests and 
the total production. Separate samples for analysis were 
taken from the suction and collecting mains. In order 
to secure an uncontaminated sample, an all liquor flush 
was circulated for four hours before the test and during 
the test. 
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Moisture determinations were made on all samples 
except those from the suction and collecting mains. All 
samples were dehydrated, and specific gravity, free car- 
bon and distillation determinations made on the dehy- 
drated tars. The specific gravity determinations were 
made with a Westphal balance with the exception of the 
samples from the suction and collecting mains, which 
were too viscous for this method, so a tar specific grav- 
ity bottle was used. The distillations were made on a 
100 cc. sample in a 200 cc. side neck distillation flask con- 
nected to a vertical condenser. 


Table I—Distribution of Tar 


p32 
‘3 = oF = 
5 4 ss #85 sce 
re f= a, 5 Me 855 
Test Location = 6 a) as ou 3Hs 
= . 2 ie 
as 68 So cH «aye 
A P.&A. Tar Extractor.. 325 2451.5 179.63 0732 7.30 
B Gas Chamber .......... 325 2451.5 49 50 0202 2.01 
G ESBanStet: wc ccsdeswesss 325 2451.5 433.26 1767 17.64 
D Primary Cooler ....... 120 867.5 354.96 4002 40.84 
E Suction Main 
38227 32.21 
F Collecting Main 


Table II—Analysis of Tar 


Sp.Gr 
155°C, Free Under 110° 170° 235° 270° Residue 
Test Moisture 15.5° Carbon 110°C. 170° 235° 270° 300° & Loss 


A 4.45 1.135 4.21 15% 6.0 39.5 9.5 6.5 37.0 

AT 1.140 3.45 1.0 3.0 30.0 10.5 5.5 50.0 
Cc 6.50 1.121 3.44 1.5 5.5 33.0 10.0 8.0 42.0 
D 5.60 1,140 3.48 5 5.0 35.5 11.0 6.0 42.0 
E ve 1.229 11.94 oe oe 2.5 4.0 6.0 87.5 
F oe 1,202 10.92 5.0 6.0 7.0 82.0 


The tar obtained from the exhauster drains (Test C) 
probably represents separated tar mechanically carried 
over from the primary coolers, as from Table II it may 
be seen that Samples C and D are very similar in com- 
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position. Sample C is a slightly lighter tar than Sample 
D, which would naturally follow, since Sample D is com- 
posed of tar separated in all sections of the primary cool- 
ers, While Sample C probably consists mainly of tar from 
the last or coldest section. From Table I it may be seen 
that over 90 per cent of the tar present in the gas is re- 
moved during its passage through the mains and primary 
coolers. Two per cent of the remaining tar is removed 
by passage through the exhauster, leaving only a little 
over 7 per cent to be removed by the tar extractor. The 
free carbon and residues on Samples E and F are ex- 
tremely high due to coal dust mechanically carried over 
from the ovens. This coal dust is subsequently removed 
in a pitch trap. The tar from Tests E and F is very 
heavy and viscous, since they were separated at a high 
temperature. As the separation temperature is lowered, 
the tars become lighter and more fluid. Due to the in- 
crease in pressure and temperature caused by passage 
through the exhauster, a heavier tar is separated from 
the gas chamber (Test B). Up to this point the separa- 
tion of tar has been governed mainly by temperature and 
pressure conditions, but in the P. & A. tar extractor, the 
temperature and pressure cease to play such an important 
part, for the mechanical action of the impingement of 
the gas on a surface causes the separation. The tar 
separated from the tar extractor (Test A) represents 
practically the last traces of tar in the gas, and is the 
tar having the greatest percentage of oils and least pitch 
residue of any of the tars tested. 


STEEL COMPANIES CONSOLIDATE 


Arrangements have been made for the consolida- 
tion of the Electric Alloy Steel Company of Youngs- 
town and The Atlas Crucible Steel Company of Dun- 
kirk, N. Y. Approval of the respective boards of direc- 
tors is all that is necessary to close the deal. 
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Use and Abuse of Powdered Fuel for 
Stationary Boilers 


Any Great Advance in Combined Boiler and Furnace Efficiency 
Will Depend Largely Upon the Full Utilization of Radiant Heat. 
By JOHN E. MUHLFELD* 


HE first successful use of powdered fuel was in 

cement kilns. As the requirements in efficiency and 

economy for that purpose were not such as to neces- 
sitate complete combustion in a short distance, nor any 
particular disposal of the non-combustible due to the lat- 
ter being reclaimed with the product, and as the price of 
coal at that time was relatively cheap, these factors were 
of no great import. 


When the burning of powdered fuel was introduced 
in stationary boiler furnaces located in cities and towns, 
entirely different and more difficult conditions were en- 
countered, and numerous troubles in pulverization, stor- 
age, conveying and feeding, as well as due to the inability 
to secure quick and complete combustion in short travel 
and small space, and to overcome the difficulties resulting 
from the unconsumed combustible and the ash accumu- 
lating in the boiler and furnaces in the form of slag, 
honeycomb or fine dust, as well as being discharged from 
the stack, became immediately apparent. As a result, 
during the past ten years a great deal of information has 
been presented before various engineering societies and 
published in technical and trade journals and papers as 
to how these difficulties could be overcome, but inasmuch 
as a large amount of this information has been compiled 
by people who have not been directly responsible for 
devising means, methods and processes for the develop- 
ment, installation and operation of powdered coal, the 
broadcasting of a lot of this misleading, unfounded, and 
purely theoretical information has resulted in many false 
impressions and in numerous installations of powdered 
fuel burning equipment with attendant high initial in- 
vestment and operating costs, and performance disap- 
pointments, which could have been avoided by competent 
engineering analyses and supervision. 


Hazard. 

Danger from the use of powdered fuel, more particu- 
larly during the early stages of its development, was 
largely due to the drymig and pulverization equipment 
and processes used, the mixing of the powdered fuel and 
air in a combustible state for conveyance and distribu- 
tion for long distances prior to storage or feeding to the 
furnace, and to the lack of practical knowledge, in- 
structions and experience. 


A number of systems are still in use and being in- 
stalled which involve a certain element of danger when 
there is a failure to observe the proper instructions, but 
the more recent developments, whereby the necessity for 
direct or indirect heat drying prior to powdering is now 
made unnecessary, and the powdered fuel can be con- 
veyed direct from the pulverizing equipment to the fur- 
nace without intermediate storage or distribution, prac- 
tically eliminate the liability for spontaneous combustion, 


*Consulting Engineer, New York City. 
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fires or explosions that may be caused by negligence, and 
reduce the hazard below that which obtains with the use 
of fuel oil or gas. 


Preparation and Storage. 


The investment, upkeep and operating cost for the 
preparation and storage of fuel in powdered form has 
been the greatest single factor in retarding its more ex- 
tended use, particularly in plants using less than an aver- 
age of 80 tons of fuel daily where the greater capacity, 
efficiency and economy obtainable do not justify the in- 
creased fixed charge. This has been due principally to 
the fact that the majority of the pulverizing mills, which 
are in use and being marketed today, were originally 
designed for the powdering of cement clinker, ores and 
paints and not adapted to fuel. Pulverizing equipment 
of this kind, wherein the sizing of the product is de- 
pendent upon its passage through screens, was largely 
responsible for the use of direct and indirect heat fuel 
dryers and for the early claims that fuel for pulveriza- 
tion should be dried to a moisture content of not less than 
one per cent. While the development of the air-sepa- 
ration types of pulverizers brought about a considerable 
improvement in this regard, they did not, particularly for 
the reason of the first cost and the cost for operation, 
greatly relieve the situation, and it has remained for a 
self-contained unit system of pulverization, which is now 
being developed along efficient and practical lines, to 
enable the elimination of large and expensive buildings, 
storage bins elevating and conveying equipment, dry- 
ers, pulverizers, and all other intermediate and accessory 
machinery. 


Another retarding factor and which resulted from 


the use of powdered coal in cement kilns, and experi- 


mentally in steam locomotives, has been the general im- 
pression that the fuel must be of such fineness that at 
least 95 per cent will pass through a 100-mesh, and at 
least 85 per cent through a 200-mesh screen. The cost 
to produce this degree of pulverization by direct or indi- 
rect heat drying and milling is substantially higher than 
the cost for combination air-drying and milling to a fine- 
ness of about 90 per cent through 100-mesh, and 70 to 75 
per cent through 200-mesh, which it has been found 
produces entirely satisfactory results with bituminous 
coals and lignites. 


Distribution. 

The generally designed preparation plant consisting 
of storage, drving, pulverizing, elevating, conveying and 
other intermediate apparatus requires a_ considerable 
amount of equipment, power and maintenance for the 
handling and distribution of the raw, dried and powdered 
fuel. \Where systems which combine and distribute com- 
bustibie mixtures of powdered coal and air are installed, 
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the power requirement for such distribution and circula- 
tion is also a large additional item of expense. 


By substituting for such installations a self-contained 
unit system of air-drying, pulverizing and distribution, a 
much less expensive and complicated and a more efficient 
and economical operating arrangement can be provided. 


Feeders and Burners. 


Much time and money has been and is still being ex- 
pended in devising feeders and burners for introducing 
powdered fuel into stationary boiler furnaces, whereas 
any simple device which will continuously and uniformly 
introduce a predetermined supply of powdered fuel and 
air mixture into the furnace will successfully meet all 
requirements. 


Furnaces and Boiler Baffles. 


Various installations and tests made during the past 
ten years in the burning of powdered anthracite and bitu- 
minous coal and lignite, on different types of boilers in 
combination with various designs of furnaces and baf- 
fles, have erroneously led to the general opinion that 
only vertically baffled boilers are suitable for the burning 
of powdered fuels in suspension. The reason for this 
may be attributed to the greater average depth of the 
combustion space found in combination with vertically 
baffled boilers, as well as the permissible use of a verti- 
cally and downwardly injected fuel stream into a prelimi- 
nary combustion chamber leading to the furnace proper, 


and which arrangement provides for a relatively long. 


flameway and time element prior to the absorption of 
the heat combustion. Vertically baffled boilers, with the 
usual means and methods in vogue, have also reduced the 
liability for the accumulation of honeycomb and ash dust 
in the boiler tube passes. 


Early experiments on horizontally and vertically baf- 
fled boilers of different types indicated that with suit- 
able furnace and soot blower equipment the evaporation 
results from the horizontally baffled boilers were equiva- 
lent if not greater than for vertically baffled boilers, the 
reason for this being a more favorable arrangement of 
heat absorbing and radiating walls of the furnace for 
the purpose of flame and radiant heat propagation. 


A stationary boiler installation is now being made in 
the Central West where the horizontal system of baf- 
fling, in combination with improved fuel preparing, burn- 
ing and furnace equipment, is being introduced for the 
use of powdered fuel, and the testing out of this equip- 
ment will soon develop as to the economy in first cost and 
for upkeep and operation, practicability and general util- 
ity of this system as compared with the other most suc- 
cessful systems now in use. | 


Combustion. 


Almost any practical means and methods may be em- 
ployed to bring about the combustion of powdered fuel, 
* but it remains for a scientifically correct combination of 
fuel, preparation, fuel and air mixture, feeding, furnace. 
induction air, draft, boiler baffling, soot blowers, and 
gas areas to produce an oxidizing atmosphere in the fur- 
nace at all times, in order to produce efficient “ferric 
oxide” instead of. deficient ‘ferrous sulphide” chemical 
reaction or combustion results. This process of chemi- 
cal reaction having been completed, there must then be 
such combination of air and flame-way travel as to in- 
sure proper CO,, heat and ash control if satisfactory re- 
sults are to be accomplished. Frequently one or more 
of these essential factors are missing due to either the 
equipment or the methods of operation. 
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Brickwork Wear and Tear. 


The destructive agencies of temperature, slag, abra- 
sion, corrosion and eutectic action, all of which must be 
resisted by the refractory materials used in the furnace 
walls and baffles, have, in many instances, been a serious 
obstacle to a continuation of the use of powdered coal. 
Too much importance cannot be placed upon the kind 
and installation of refractory, arrangement of the heat 
absorbing and radiating walls of the furnaces and baf- 
fles, calculation and adjustment of the gas areas through 
the boiler, and especially to the adjustment of the fame- 
ways in a manner to avoid heat concentration and scour- 
ing action on any of the refractory walls. 


The ordinary feeding and burning equipment is such 
that the control of the flameway and the combustton is 
dependent largely upon the velocity with which the fuel 
mixture enters the furnace, and on the regulation of the 
stack draft and air. Such arrangements cannot produce 
the most satisfactory combustion, refractory and evapo- 
ration results and the provision of means for easily, 
quickly and closely regulating the direction and volume 
of the flameways in the furnace is a most essential but 
greatly overlooked adjunct. 


Ash. 


Pulverization of fuel necessarily combines with it the 
non-combustible, the fine particles of which are either 
deposited in the furnace proper, on the boiler surfaces 
and baffles, or ctherwise pass through the stack to the 
atmosphere. ‘Those particles which are deposited on the 
boiler surfaces and baffles can, with proper mechanical 
facilities, be readily blown off, and those collecting in 
the furnace may be removed in the usual way, unless, 
due to unsuitable burning or furnace equipment, they 
are allowed to fuse into slag. 


Great stress is laid by many power plant and stoker 
builders and operators on the percentage of the ash which 
finds its way to the atmosphere through the stack, but 
from observations made during the past five vears, of 
the stack of the Oneida Street Power Plant of the Muil- 
waukee Electric Railway & Light Company, Milwaukee, 
Wis., when carrying the load on each the powdcred 
fuel and the stoker fired boilers, sufficient practical evi- 
dence is available to show that the impalpable ash par- 
ticles emitted from the former are decidedly less objec- 
tionable than the smoke and cinders emitted from the 
latter. In fact, as yet no evidence has been found of the 
ash which comes from the powdered fuel equipped boil- 
ers. It should be remembered, however, that the sys- 
tem employed for the burning of powdered fuel has much 
to do with the results to be obtained in this direction, and 
that several boiler plants are now, or have been operated 
with powdered fuel systems where not only the ash, but 
also the unconsumed fuel particles emitted from the 
stacks have been a serious menace. Even in such cases 
there has not been the objection such as can be raised 
to the smoke and cinders carried out of the stack by 
stationary or traveling grate, or retort, stoker fired boil- 
ers, especially when operated under peak loads. 


Slag. 

With powdered fuel burning furnaces, slag is the 
result of the ine molten or dry particles of ash deposited 
on the furnace floor being retained in a high tempera- 
ture location, with resulting fusing into a conglomerate 
mass, and these collections of slag have been the cause 
for considerabie experimentation, annoyance and ex- 
pense. In some cases, extreme measures have been re- 
sorted to, such as the installation of undesirable so-called 
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water screens, supplementary to the boiler proper, located 
just above the furnace floors, for the purpose of intro- 
ducing a cooling effect at that point to prevent slagging, 
but these, through the interposition of heat-absorbing 
and combustion cooling surfaces, invariably reduce the 
furnace efhciency otherwise obtainable. Also air-cooled 
furnace floors, molten slag hoppers, steam sprays, and 
like devices have in some cases been resorted to, but 
without satisfactory results. 


A proper analysis of slag troubles will determine that 
suitable furnace design, production of “ferric oxide” 
rather than “ferrous sulphide” combustion, and regula- 
tion of CQO, 1s all that 1s required to eliminate trouble- 
some slag conditions. 


Pre-Heating of Combustion Area. 

With the usual powdered fuel installations the pre- 
heating of air, for the purpose of advancing combustion, 
unless it can be accomplished by means of waste heat in 
combination with simplified means and methods, is not 
productive of anv considerable net economy. llowever, 
with more adaptable furnace and combination pressure 
and induction combustion air systems a simplified ar- 
rangement of furnace design and construction can be 
devised whereby pre-heated air may be more economi- 
cally utilized. 


Superheat. 

The regulation of superheat temperatures, more par- 
ticularly where the superheaters are of the radiant heat 
type. or otherwise located in the furnace brickwork in- 
stead of the boiler gas passages, is a factor not to be 
overlooked, for the reason that lack of superheat tem- 
perature is bound to be reflected in machinery, lubrica- 
tion, efficiency and upkeep troubles, and with the use of 
powdered fuel it 1s most important that an automatic 
and simple device for such regulation be provided. 


Conclusions. 

Central power station, industrial boiler plant, and 
marine and locomotive boiler operations have long since 
established the desirability, efhciency and economy of 
using oil or gas for steam generation, but the gradual 
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depletion of such fuels for these purposes, the increasing 
cost for all gaseous, liquid and solid combustibles, and 
the accentuated public and industrial interest in the 
necessity for greater conservation and utilization of fuel 
by-products or deposits which have not heretofore been 
workable to commercial advantage, will now make neces- 
sary the use of the practically inexhaustible stores of in- 
ferior bituminous and anthracite fuels and lignites in 
the most effective manner, and which, in powdered form, 
enables them to be burned in suspension, the same as nat- 
ural gas and fuel oil. 

Anv great advance in combined boiler and furnace 
efficiency will depend largely upon the full utilization 
of radiant heat. When solid fuels are burned on grates 
or in retorts the heat given out is radiant only until the 
first evaporation surfaces are reached, whereas with 
powdered fuel burned in suspension, the solid and gas- 
eous products of combustion, as well as the increased re- 
fractory surfaces, project radiant heat direct to a rela- 
tively large proportion of the heating surfaces and this 
enables an increase of from 20 to 30 per cent in the other- 
wise obtainable thermal efficiency of those boiler por- 
tions which are directly affected. In fact, the use of 
powdered fuel, as compared with stoker firing, has shown 
higher overload and average working boiler capacities, 
greater efficiencies at the higher ratings, lower banking 
and stand-by period fuel consumption, reduction of non- 
productive labor for ash-handling and boiler and furnace 
upkeep, elimination of the smoke and cinder nuisances, 
ability to use available supplies of cheap, low-grade fuels, 
and practicability to burn gaseous, liquid or solid fuels 
in combination or independently. 


While the necessity for the special preparation of the 
powdered fuel has been a retarding factor in its more 
extended use, the past ten vears’ experimentation has de- 
veloped that separate and costly fuel preparing, storage 
and distributing plants are unnecessary adjuncts for the 
use of powdered fuel, as the equipment for the latter can 
now be made a self-contained part of the boiler plant 
and will require no more under-cover space than for the 
installation of modern grate or retort stokers. 


Waste Heat Boilers in Steel Plants 


All Modern Waste Heat Boilers, Applied to Such Operations as 
Formerly Depended on Natural Draft, Must Be Equipped With 


Induced Draft Fans. 


By J. C. HAYES* 


HE fact that there has been a remarkable revival 

of interest in waste heat boiler equipment in the past 

few months is a logical development in view of the 

sequence of events as affecting waste heat boiler prac- 
tice in this country. 


In a paper read before the American Iron & Steel 
Institute in 1915, Mr. C. J. Bacon—who was steam engi- 
neer at the South Chicago plant of the Illinois Steel 
Company where most of the experimental work was 
done—gave the results of the preliminary work, together 
with an outline of the possibilities of further savings by 
taking advantage of the knowledge gained in the develop- 


ment work up to that time. 
ee 


*Plant Engineer, Freyn, Brassert & Company, Chicago, III. 
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In a discussion of this paper Dr. D. S. Jacobus of 
the Babcock & Wilcox Company stated that the condi- 
tions indicated in the early stages of Mr. Bacon’s work 
resulted in the Babcock & Wilcox Company making a 
careful study in order to determine the best means of 
applying boilers to this class of service, and that the in- 
vestigations resulted in a radical change in their waste 
heat practice. 


It may thus he seen that the waste heat boiler as it is 
known today was only fairly well established as an essen- 
tial to economical open hearth practice, when the war 
demand for stcel, especially plates, forced the considera- 
tion of tonnage with apparent disregard for the cost of 
production. 
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Of one thing we may be sure—the cost of fuel will 
always be a major item in the cost of any product re- 
quiring heat for its production, and the waste heat 
boiler as an institution is here to stay, especially as it has 
been shown that any process in which steam is used and 
in which the equivalent of 20,000 pounds of gas an hour 
at a temperature of 900 deg. F. or more is now wasted 
may look forward to the use of a waste heat boiler as a 
means of reducing manufacturing costs. 


Practically all the recently built open hearth furnaces, 
as well as many other types of furnaces, either have 
waste heat boilers as part of the original installation or 
have space provided in the design for future boilers. 


A boiler designed for the recovery of waste heat from 
comparatively low temperature gases must be one in 
which the gases pass across the heating surface at rela- 
tively high velocity when compared with the ordinary 
direct fired boiler. 


In a boiler using direct fuel, as much as 65 per cent 
of the heat may be transferred by radiation, or in other 
words, may be absorbed directly by the tubes from the 
incandescent fuel bed, arches and furnace walls. It is 
generally conceded that heat thus absorbed varies di- 
rectly as the fourth power of the temperature difference 
between the tubes and the radiating surface. In the 
waste heat boiler, the heat thus available is less than 
one-tenth of that available in a direct fired boiler because 
of the absence of intensely heated surface, and the fur- 
ther fact that much less of the heating surface is ex- 
posed to the action of the radiant heat from the incoming 
gas passages. 


The success of the waste heat boiler is therefore de- 
pendent almost entirely on the heat extracted from the 
gas by convection or direct contact of the gas with the 
heating surface. 


In order to accomplish the maximum contact of hot 
gas and tube surface, there must be a positive scrubbing 
or tumbling action of the gas which is accomplished by 
the high velocity at which it is passed across or through 
the tubes, thereby preventing the natural tendency of the 
gas to form an insulating film of cool gas close to the 
heating surface and allow a hotter center, or core, to 
pass on without giving up its heat. 


It was the demonstration of the effect of high velocity 
on heat transfer that brought about the radical change in 
waste heat boiler practice. The failure to recognize, or 
the inability to comply with the high velocity require- 
ments in waste heat practice, was undoubtedly the cause 
of many failures in the early attempts to recover waste 
heat from industrial furnace gases, especially where the 
temperature of the waste gas was below 1800 deg. F. 
Many forges and melting furnaces were equipped with 
various types of waste heat boilers and considerable 
recovery of heat in the form of steam was noted in such 
installations as approximated straight coal fired condi- 
tions, that is, where waste gases were at a temperature 
of over 1800 deg. F. and the natural draft was sufficient 
to pull the gas through the boiler and still provide enough 
draft for the heating furnace. 


Such boilers were generally one-pass fire or water 
tube boilers set vertically over the furnace and exhausted 
the gas directly to superimposed stacks. The waste gases 
from some of these furnaces were as high as 2400 deg. F. 
and the recovery was good on account of the relatively 
large amount of heat absorbed by direct radiation. 


All modern waste heat boilers, applied to such opera- 
tions as formerly depended on natural draft, must be 
equipped with induced draft fans. Ordinarily, not over 
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8 per cent of the steam generated by a boiler is required 
for driving the fan, and in cases where the exhaust steam 
can be used to heat feed water, the net loss chargeable 
to the operation is less than two per cent of the total 
evaporation. 


A 75-ton open hearth furnace in which 70,000 Ibs. of 
waste gas is available at a temperature of 1200 deg. F. 
will yield a net recovery of 354 Bo. hp. per hour in 
steam at 160 Ibs. per sq. in. pressure and 100 deg. super- 
heat when equipped with a standard superheater and a 
two-pass boiler having 5,700 sq. ft. of heating surface. 
Under these conditions the gas will be reduced to a final 
temperature of 520 deg. F. and the draft loss through 
the boiler proper will be 1.8 inches head of water. The 
fan for this particular installation will have to handle 
the gas at a ditferential of 2.5 inches head of water to 
make up for frictional losses in the valves, flues and 
superheater. 


In certain cases it may be profitable to reduce the 
final gas temperature much lower than 520 deg. F. The 
test data now available for calculating the performance 
of waste heat boilers is such that the amount of heat 
recoverable under any given set of conditions may be 
accurately predicted, and the advisability of obtaining 
final temperatures below, say, 520 deg. F. 1s merely a 
matter of capitalizing the extra investment required for 
extending the heating surface and making allowance for 
the added power required for driving the fan. 


There are a number of fire tube boilers now in waste 
heat service in which final gas temperatures average less 
than 400 deg. F. These are three-pass boilers in which 
the last pass serves as an economizer element. The size 
of tubes and amount of heating surface in a boiler for 
any given weight of gas is ordinarily based on reducing 
the temperature of the gas to a minimum of 450 deg. F. 
and a maximum of 550 deg. F. Final temperatures out- 
side this range are not economical except in such cases 
as the investment in an economizer element is considered. 


Any type of water tube boiler that is satisfactory for 
straight fire service mav be adapted to waste heat serv- 
ice by arranging the baffles so as to increase the gas 
velocity, but it has been shown that those types in which 
the gas passes at right angles to the center line of the 
tubes, or approximately so, will give better heat transfer 
than those in which the flow of gas is parellel to the 
center line of the tubes. While this is also true to some 
extent in direct fired boilers, the particular advantage in 
waste heat practice is on account of the relatively large 
portion of the heat that is absorbed by convection in the 
waste heat boiler. 


On account ef the higher gas pressure differences be- 
tween passes, the baffling on water tube boilers must be 
particularly tight. Improvements in the way of double 
walls, special shapes and monolithic baffles have recently 
been developed for this service. 


Infiltration of air through brick walls is a greater 
source of loss in waste heat practice than in direct firing. 
For this reason particular attention must be paid to keep- 
ing the settings free from leaks. A number of water 
tube boilers have been installed with the settings entirely: 
enclosed in stecl plate. 


In fire tube boilers air infiltration is practically nil. 
therefore the gas velocities may be greater and the con- 
sequent high ditrerential between incoming and outgoing 
gas may be maintained over an extended steaming cam- 
paign with no danger of overloading the fan or losing 
heat on account of defective walls or baffles. 
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New Operating Head Revolutionizes 
Operation of Soot Cleaners 


A new device which, it is said, will revolutionize the 
operation of mechanical soot cleaners, has just been an- 
nounced by the Vulcan Soot Cleaner Company of Du- 
Bois, Pa., manufacturers of Vulcan soot cleaners. It 
is claimed that the device is the newest and most ad- 
vanced principle in soot cleaner operation, and is des- 
tined to insure a more thorough removal of soot than 
has been possible hitherto in many plants as a result of 
careless or too hasty use of the soot cleaning apparatus. 


The device announced by the Vulcan Company 1s the 
new Vulcan ratchet operating head, illustrated in Fig. 1, 
the basic principle of which is automatically to limit the 
sweep of the soot cleaning element, to force the operator 
to operate the element in a step-by-step movement, and 
hence to insure that the steam jets have an opportunity to 
sweep over and thoroughly clean every part of the tube 
surfaces. . 


For many years a small percentage of soot cleaner 
owners have complained that soot cleaners did not thor- 
oughly remove the soot accumulations. Investigation 
disclosed, in a majority of these cases, that the cleaning 
elements either were being rotated too fast or rotated 
by careless workmen through only a fraction of the full 


Fig. 1. 


permissible sweep of the elements. As a result, the 
cleaner was prevented from doing its proper work, 
through failure to give the steam jets time enough to 
thoroughly clean the tube surfaces. 


To correct this difficulty, to make soot cleaner opera- 
tion more mechanical and less dependent upon the efh- 
ciency of the human factor in the boiler room, the new 
Vulcan ratchet operating head was designed and is now 
being placed upon the market. 


The new head is so constructed that when the opera- 
tor pulls the chain the element is rotated only a short 
distance and can be turned no farther until the ratchet 
frame has been returned to its original postion. Then, 


\ 
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and only then, a pull on the chain causes the element to 
rotate another space. Between the lulls in operating the 
new head, the steam jets have an opportunity to concen- 
trate upon a definite section of the tube surface for a 
length of time sufficient to insure a thorough removal of 
the soot. When. the complete arc of rotation has been 
attained in one direction, which is limited by “stops” 
especially set tor that purpose, the mechanism auto- 
matically reverses itself and the cleaning element moves 
back in the same manner through the same arc. Any 
soot that may have redeposited after the first rotation 
is completely removed on the backward travel. 


In designing this ratchet operating head, the Vul- 
can engineers kept constantly before them the funda- 
mental purpose of every soot cleaning apparatus, namely, 
to remove: the soot thoroughly, and built their operating 
head with this purpose only in mind, regardless of the 
competency of the individual doing the actual work of 
handling the equipment. The net result is a device that 
takes the control of cleaning entirely out of the hands of 


the operator and places it solely in the ratchet operating 
head. 


The Vulcan ratchet operating head possesses five 
features of paramount importance to the power plant 
engineer. These are: 


(1) It absolutely prevents the man operating it from 
neglecting any part of the complete sweep of the clean- 
ing element. 


(2) It substitutes a uniform rate of speed of rotation, 
in a step-by-step movement, controlled almost entirely 
by the head itself, in place of the old irregular, uncertain 
rate controlled by the whim of the operator and his de- 
sire to get through with the job as quickly as possible. 


(3) It assures a considerable saving in quantity of 
steam used, because the operator knows that he has to 
make the sweep only once in each direction and can 
stop when that has been completed. 


(4) It provides the operator with a clearly defined 
task, instead of a vague and indefinite one. 


(5) Above all, it entirely eliminates wrong methods 
of soot cleaning, and is an assurance of more satisfac- 
tory and thorough cleaning results. 


The new head, as may be seen from the illustration, 
is remarkably simple and strong. Its action is positive 
and sure. There is not a part to slip out of place and 
thereby throw the whole device out of action. The chain 
is securely riveted to the ends of the ratchet frame and 
no amount of pulling or jerking will tear it loose. 


This new Vulcan ratchet head is operated independ- 
ently of the vaive. Therefore, should the element oper- 
ating mechanism accidentally fail during operation the 
whole cleaner system is not put out of commission while 
repairs are being made. 
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New Rolls For Steel Mills 


The advance in the art of hot working iron and steel 
by means of rolls has been given an added impetus by 
the introduction of the molybdenum steel rolls of the 
Wheeling Mold and Foundry Company. The use of 
molybdenum steels during the past few years in the 
automobile industry had proved the desirable qual- 
ities of strength and resistance to shock. Experience 
in die and other hot working steels had developed an- 
other desirable quality in these steels; namely, re- 
sistance to the effect of hot work to a greater degree 


Fig. 1—This cut shows a molybdenum roll in the lathe and 
the turnings cut from it. It is particularly interesting to 
note that these turnings formed in highly blued, tough, 
strong springy spirals, indicating a similar quality in the 
steel, far superior to any that has been observed here- 
tofore. The very noteworthy fact was encountered that, 
although these rolls developed a scleroscope hardness of 
50 to a depth of about six inches, they still possessed the 

. toughness of low carbon steel. 


than in other commercial steels. Familiarity with 
these qualities led the Wheeling Mold and Foundry 
Company, with the cooperation of the Molybdenum 
Corporation of America, to experiment with similar 
steels for rolls. 


Experimental work was undertaken about the 
middle of 1920. Small electric furnace heats were 
made, cast and subjected to many different experi- 
mental heat treatments. The results of this research 
showed enough merit in the molybdenum steels to 
justify the solicitation of an order for a set of molyb- 
denum rolls for practical mill test. The order was 
secured and the rolls made in June, 1921. Shop tests 
on these rolls, such as physical property tests and 
machining tests, etc., confirmed their opinion of the 
desirability of molybdenum rolls and their desire to 
push the matter further. Photographic evidence of 
the machining test is shown herewith. 


Since these first rolls were made, the Company has 
developed the heat treatment processes to such an ex- 
tent that with a slight difference in composition and 
heat treatment, they can produce rolls ideally adapted 
to any purpose from the strongest roughing roll to 
the hardest finishing roll. In each case the rolls are 
exceptionally tough and able to withstand an enormous 
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amount of abuse and can be treated at the same time 
to show a hardness suitable for any mill condition. No 
other alloy steel is useful for so many places in rolling 
mills. 


The two main characteristics desirable in rolls are 
resistance to wear, and strength. Resistance to wear 
is the result of a combination of hardness and tough- 
ness plus heat resisting properties. Molybdenum rolls 
possess these characteristics to a marked degree, to 
an extent, in fact, which should produce a two hundred 
per cent increased service over that of the carbon steel 
roll practice. A greatly increased number of dressings 
before the rolls are reduced to their smallest permis- 
sible diameter is possible from the known fact that 
these heat treated molybdenum rolls reduce side wear 
to a minimum and, therefore, necessitate small reduc- 
tions in diameter to bring back the shape of the groove. 
When used as roughing rolls, the increased hardness 
and consequent resistance to wear, is not at the ex- 
pense of proper mill practice. Experience shows the 
rolls to have a good bite and slippage is not encount- 
ered as is the case with the high carbon alloy steel 
rolls now in common use. In cases where ragging is 
necessary, the sharp corners hold up in a most satis- 
factory manner. When used in finishing rolls, the 
passes retain the shape of the section and produce a 


Fig. 2—This cut shows an individual turning which speaks 
for itself. 


very smooth finish due to the continued absence of 
fire cracks, pits and other surface irregularities. In 
current practice an example can be cited where these 
molybdenum rolls have been used for very severe serv- 
ice ina small roughing stand. The excessive breakage 
was entirely eliminated and two hundred per cent in- 
crease in tonnage was secured per dressing with fifty 
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per cent less reduction in diameter. 


It is believed that the use of molybdenum steel 
rolls will permit of a great increase in the size of the 
entering billet, possibly as much as thirty per cent, as 
well as to permit of an increased roll length in pro- 
portion to the diameter. In addition to the resistance 
to wear and the strength just mentioned, the molyb- 
denum steel rolls possess great resistance to shocks. 
This characteristic will be appreciated in that it will 
assist in offsetting the occasional accidents that occur 
even in the best mill practice. 

It must not be thought that these results have been 
obtaned in only a few cases. Many rolls have been 
made, varying in size from five hundred pounds to 
forty-five thousand pounds, with consistently satisfac- 
tory results in the foundry and steel plants. These 
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rolls are proving themselves in service and daily new 
reports of satisfactory results are being received. In 
no case has there been a failure. 


It would be well to state that molybdenum sand 
rolls and molybdenum chilled rolls are in service and 
to date are showing up very satisfactorily. In one case, 
molybdenum sand rolls have been thoroughly tested 
in a large billet mill and results obtained justified the 
adoption permanently of this type of roll. Somewhat 
the same qualities are brought out in the iron as in 
the steel rolls and equally excellent results are antici- 
pated. 

The Wheeling Mold and Foundry Company believe 
that the development of molybdenum rolls is the great- 
est stride forward in the roll industry in the last quar- 
ter century. 


Centralized Control 


There have been many examples to show the advan- 
tages and economic need of intelligent centralized con- 
trol—in the hands of one power in which is_ concen- 
trated the information and judgment best obtainable 
under the conditions. 


Without such single directing force the Allies in the 
last year of the World War would scarcely have been 
able to defeat the Central Powers under the well directed 
leadership of Germany; and without such centralized 
control the Allies now stand wavering before the diplo- 
matic attacks which beset the peace and bid fair to shat- 
ter the Treaty of Versailles. 


A most interesting exposition of the possibilities of 
centralized control, indeed revolutionary in effect, 1s 
that of the air brake. Before its era a signal was given 
by the whistle on the locomotive and half a dozen men 
sprang to the hand wheels of the individual cars—some- 
times they lagged a little or set the brakes too hard. Con- 
trast this with the absolutely perfect control now in the 
hands of the engine driver. Is there need to ask what 
would become of our modern railway service without the 
air brake and its control valve in the cab of the loco- 
motive ? 

Less absolutely essential, perhaps, but still of vital 
importance in the conservation of fuel, centralized con- 
trol of combustion in our large power houses is fighting 
for recognition against the old time-honored methods 
which seem to have such a strong hold upon the minds 
of engineers. 


From time to time important steps have been taken, 
one of the most noteworthy being the introduction of 
so-called “‘time-firing’” where coal is used for fuel and 
it is fired by hand. This system, so far as the writer 
knows, was first introduced by Commander W. W. 
White, U. S. N., about 20 years ago in connection with 
“trial trips’ of new naval vessels. These tests always 
included steaming for a considerable period at maximum 
power and speed, and it was absolutely essential that 
full steam pressure should be maintained at such times. 
Commander White had noted, under the old system, that 
some of the firemen kept good fires while others fired at 
infrequent periods and shoveled the coal into the fur- 
naces to mountainous heights. So he worked out a plan 


Google 


by which, at a given signal, each fireman had to get up 
and “‘do something”—he went further and told him what 
to do. Each fire door was numbered, and the scheme so 
worked out that “firing,” “raking” or “slicing” should 
come at a certain specified moment for a particular door. 
He also specified closely the number of shovels of coal 
which should be fired at each interval. This idea proved 
very effective and for many years, and, in fact, until the 
introduction of oil fuel, not a battleship or cruiser went 
out for her trials without a “time firing” system on 
board, and many ingenious modifications in the signals 
were worked out. All of them, however, were based on 
the principle that the control of the signals, i. e., the 
time interval should be in the hands of one man who be- 
came solely responsible for the keeping up of the steam 
supply. 

Time firing was found to be of such value in naval 
work that the signaling device was specified in the con- 
tract and made part of the standard equipment. It was 
also used successfully in large merchant vessels. 


It is obvious that this time firing system, i. e., cen- 
tralized control of hand firing of coal, had practically 
no bearing on labor saving. The same number of fire- 
men were required as before. It did have the effect of 
producing plenty of steam and it did save fuel, but it 
cost the government or owner just as much for labor. 


But if centralized control, in addition to its other 
advantages, results in marked saving in labor it becomes 
at once a factor in power development which cannot be 
ignored. It is in the use of oil as fuel that the full oppor- 
tunity in this direction presents itself. Here the oil spray 
takes the place of the “coal heaver,” and, if means may 
be developed for controlling the oil spray at one central 
point, then it is evident that the only labor required is 
that of supervising the sprayers or atomizers to make 
sure that each 1s operating properly and does not require 
cleaning or repair. 

The great saving in labor which results merely from 
the use of oil alone has probably obscured the fact that 
additional labor saving is possible and that there are 
other economic advantages brought about by the intro- 
duction of centralized control. 


Let us consider for a moment the method of operat- 
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ing an oil burning installation. If steam atomizers are 
used one fireman can look after 20 or 30 burners. He 
gives his attention to these individually, adjusts the oil 
valves and the steam spray and regulates the dampers to 
give the proper amount of air supply, and, as the load 
fluctuates, he makes the necessary changes to suit the 
conditions. The only trouble is that after a while he 
finds this work rather arduous and particularly when 
the load fluctuates rapidly he finds he cannot make the 
adjustments quickly enough. All the burners require 
changing at the same time, and he cannot get around fast 
enough to prevent smoking or excess air from entering 
the furnaces. Then he gets careless and gives up try- 
ing to have everything O.K. at all times, and he finds 
that, by giving all the burners an excess of steam and all 
the furnaces an excess of air, he can confine his labors 
to regulating the oil only. By this means he easily keeps 
the steam pressure on the plant where it should be, but 
the waste of steam through the burners and waste of 
heat up the chimney carries away thousands of good 
dollars that never come back. 


If, on the other hand, mechanical atomizers are used, 
the waste of steam used for atomizing is at once pre- 
vented for the simple reason that none is used; regula- 
tion of this loss is taken out of the fireman’s hands. But 
the ordinary type of mechanical atomizer is not suff- 
ciently flexible to meet the requirements of a fluctuating 
load, so the burners have to be taken out and tips of 
various sizes substituted; or, what more frequently hap- 
pens, some of the burners are extinguished and again 


ignited to meet the changing conditions and this means | 


that the burners usually have to be disconnected and 
withdrawn from the furnace to prevent carbonizing when 
not in service. This requires more firemen. 


This defect, however, in the mechanical burner has 
been met by the recent development of the Peabody- 
Fisher wide range mechanical atomizer which has a 
greatly increased range in capacity and is so arranged 
that any number of burners may be controlled simul- 
taneously by the operation of a single valve on the by- 
pass oil return line. 


With this burner centralized control becomes a sim- 
ple problem. 


LETTERS TO THE EDITOR 
Angola, Indiana, 


May 11, 1922. 


The Blast Furnace and Steel Plant, 
Pittsburgh, Pennsylvania, 


Dear Sirs: I just received some news from Aus- 
tralia concerning Mr. J. W. Brophy that will interest 
a large number of your readers who are interested in 
the outcome of the proposed Queensland State Iron 
and Steel Works. Mr. Brophy was appointed general 
manager and erecting engineer of this proposition a 
couple of years ago; while he was chief mechanical 
engineer at the Broken Hill Proprietary Steel Wo-ks 
at Newcastle, N. S. W., Australia. Previous to hold- 
ing this position he was chief mechanical enginecr for 
the Tata Iron and Steel Company, Sakchi, Bengal, 
India. Mr. Brophy’s early training was received in 
the Pittsbu: gh district where he still has many friends 
who will be glad to hear of his success in Australia. 
IT shall give you an exact copy on it from “Truth” a 
well known Australian newspaper: 


“Mr. J. W. Brophy, who has been appointed gen- 
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eral superintendent of the Queensland State coal mines, 
is a typical product of American hustle. When an 
ambitious Labor Government saw the rapid advance- 
ment of Queensland through a bold iron and steel 
works program they found a man of enthusiasm for 
the job, and Mr. Brophy was the man. But the Gov- 
ernment had not calculated on the financial overloads 
refusing to supply the sinews for the enterprise, and 
the man from “Amerka” who had been itching to show 
how they “guess” and “calculate” on such small jobs, 
was not utilized. The Government recognized that a 
good man standing by waiting orders is worth paying 
for standing by alone while the possibilities remain of 
the orders being eventually delivered. And that is 
why the Yank dynamo is being allowed to throb among 
the black diamonds. As the Minister of Mines aptly . 
mentioned concerning the retaining appointment “fuel 
is fore-runner of iron and steel” and Mr. Brophy is its 
prophet.” : 
Very truly yours, 
Byron J. Bropuy, 
318 South Superior Street, 


Angola, Indiana. 


15th May, 1922. 
Blast Furnace & Steel Plant, 
Thaw Building, 
Pittsburgh, Pa. 


Attention Editorial Department. 

Gentlemen: We have been interested by the article 
appearing on page 289 of your May issue, entitled “The 
Field of the Large Boiler” by Mr. J. B. Crane. 


In the fifth paragraph, the author states: 


“If two to four boilers are considered sufficient 
to supply steam for a 5,000 or 10,000 kw turbine, 
it should not require more than this number of 
boilers for a 20,000 or 40,000 kw turbine, and when 
it is realized how much less apparatus there is to 
get out of order with a boiler and its auxiliaries 
than with a turbine and its accompanying appa- 
ratus, there must be something wrong with boiler 
designers if they fail to deliver the goods.” 


Certainly Mr. Crane is right in this statement, and 
we invite your attention to the installation at the Lake- 
side Plant of the Milwaukee Electric Railway and 
Light Company. Here, there are installed eight 1,306 
horsepower Edge Moor Water Tube Boilers. These 
boilers are operated normally at 250 per cent of their 
rated capacity and at this output three boilers are 
sufficient to operate one 20,000 kw turbine, of which 
there are two in the plant. Two boilers are thus re- 
served as standbys and for future power requirements. 


In a series of fifteen tests, the average efficiency 
of these boilers with their superheaters and econom- 
izers, proved to be 87.3 per cent. An efficiency of 85.6 
per cent has been obtained from the boilers alone. 


The above information is so apropos to Mr. Crane’s 
article that we believe you may be interested in It. 


Very truly yours, 


C. R. Lone, 
McLain-Simpers Organization. 


June, 1922 


lhe Blas t bumace™ Steel Plant 


361 


area ae RTE SE eee AEN Se ST ae eee eee gg eee eee gt ee 

& 

NEWS OF THE PLANTS : 

= 

= 

5 
SUOSTENRLGANSEUTUNARNUNSEEDSOADIENEOESUADETUONENCDOEANNSIONOELENOTIUSNIEORUELECRAYEORADLOtRECOODAODECLEOSTEDAGUEHOEODORES OH UQTENGONOETEREVADEEANLGNTEEDEOREOUSTERIDUEURTUCREOESRIOTTOOREUELOSEOGOEREETHUGHADTESEOSANONEDTOREDVEDEDOOREIGONIAEIOEHOEFOODOLOEVIEREGEEEEDENEOSOOPEAORODEROUREAYEUERONSEOOEAOOHSGRUAUEEDECOOUELOVAUEOAEAETONSOCUOREOTSTAREANEAESCSBESESOODSORSQANEODEGLURONDODIOENNTOOEROEERNCONUNEUGOHIOUNTINNS: 


The Sizer Steel Corporation, Buffalo, N. Y., manufacturer of 
ingots, forged and rolled billets, steel bars, etc., has disposed of 
a bond issue of $1,250,000, the proceeds to be used for general 
extensions and additions in working capital. The company has 
recently acquired the plant of the Hammond Steel Company, 
Syracuse, N. Y., and will use a portion of the fund for this pur- 
chase. The rolling mills and other departments of the Ham- 
mond works, including l-inch and 10-inch bar mills, will be 
placed in service at an early date. The property will be oper- 
ated under the name of the purchasing company, and the Buf- 
falo plant will maintain production as heretotore. C. B. Porter 
is president. 


The Cleveland Cold Drawn Steel Company, 503 Leader- 
News Bldg., Cleveland, Ohio, has acquired property in the South 
Buffalo district, Buffalo, N. Y., as a site for the construction 
of a new plant. Preliminary plans are under way for the 
erection of a main one-story building and adjoining structures, 
estimated to cost in excess of $500,000, including machinery and 
operating equipment. C. H. Hopkins is secretary and treasurer. 


Witherbee, Sherman & Company, 2 Rector Street, New York, 
N. Y., producer of iron ore, pig iron, etc., with blast furnace at 
Port Henry, N. Y., has preliminary plans under way for the 
construction of a new plant unit in the vicinity of the present 
works. The new blast furnace will have an initial output of 
500 tons of pig iron per day, increasing the capacity of the plant 
to 150,000 tons of pig iron per annum. In connection with the 
expansion, a new sintering plant will be constructed, with a 
capacity of about 400 tons a day. The installation will also 
comprise a new pumping system with daily output of 9,000,000 
gallons of water, two new boilers of large capacity; two new 
blowing engines with output of about 45,000 cubic feet, and 
other auxiliary niachinery. A new laboratory, office, warehouse, 
and other structures will be built. To provide for the expan- 
sion the company is disposing of a bond issue of $4,000,000, 
about $2,000,000 of which will be used for the new plant. Lewis 
W. Francis is president. 


The Somerville Iron Company, Chattanooga, Tenn., has com- 
pleted plans and will soon commence the construction of an addi- 
tion to its plant for increased production. Equipment will be 
installed to double approximately the present output, making a 
total capacity of about 3,000 tons of iron per day. The exten- 
sion, including equipment, is estimated to cost about $65,000. 


The Dowling Iron Works, Lincoln, Neb., has plans under 
way for the construction of an addition to its plant for in- 
creased production, comprising a one-story building, totaling 
about 2,500 square feet of floor space. Considerable new equip- 
ment will be installed. A. C. Koenig, Bankers Life Bldg., Lin- 
coln, is engineer. 


The Struthers Furnace Company, Youngstown, Ohio, is dis- 
posing of a bond issue of $1,500,000, a portion of the proceeds 
to be used for expansion, general operations, increase in work- 
ing capital, etc. The company operates a blast furnace with 
capacity of about 15,000 tons of pig iron per month, average, 
and has recently completed a new power house, with pumping 
plant rated at 18,000,000 gallons per days. It is affiliated with 
the Cleveland-Cliffs Iron Company, in the ownership of the 
Wade and Helmer Mines in the Missabe Iron Range. 
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The Newton Steel Company, Youngstown, Ohio, manufac- 
turer of steel sheets, etc., will soon take bids for the construc- 
tion of a number of additions in its plant for increased pro- 
duction, estimated to cost in excess of $600,000, including equip- 
ment. The main feature of the work will consist of six new 
sheet mills and auxiliary operating departments. 


The Duffin Iron Company, 4837 South Kedzie Avenue, Chi- 
cago, Ill., is planning for the construction of additions to its 
iron and steel works for increased production. A main two- 
story building will be erected, to cost about $25,000. John Duf- 
fin is president. Mundie & Jensen, 39 South LaSalle Street, Chi- 
cago, architects, are in charge of the work. 


The Armstrong Steel Company, Fort Worth, Texas, recently 
organized with a capital of $2,500,000, has acquired the plant and 
business formerly operated under the name of the George W. 
Armstrong Steel Company. Preliminary plans are being pre- 
pared for the construction of a large addition to the present 
steel mills, for the production of general steel and iron products. 
At a later date it is proposed to construct a number of new 
mills for different character of production. A consideration of 
about $1,250,000 has been given for the property. Employment 
of 600 men, as heretofore, will be continued, and it is proposed 
to double this working force in the near future. George W. 
Armstrong, head of the acquired company, will occupy a simi- 
lar position with the new organization. 


The Wanner Malleable Iron Company, Hammond, Ind., has 
preliminary plans under way for the rebuilding of the portion 
of its plant recently destroyed by fire, with loss approximating 
$100,000, including equipment. The heaviest damage occurred 
in the soft rolling mill and the assembling works. 


The Palmer Steel Company, Holyoke, Mass., recently or- 
ganized with a capital of $100,000 to manufacture iron and 
steel products, including structural shapes, etc., has acquired a 
tract of about 14 acres of land at Meadow Street and McKin- 
stry Avenue, as a site for its proposed new plant. The initial 
works will consist of a one-story building, about 70x200 feet, 
to be equipped for steel fabricating, and estimated to cost in ex- 
cess of $50,000. At a later date, additional plant units will be 
constructed. Earl Palmer is president and Wayne F. Palmer, 7 
Montgomery Avenue, Holyoke, treasurer. 


The Riverdale Rolling Mill Company, 80 East Jackson Boule- 
vard, Chicago, IIl., will commence the immediate erection of an 
addition to its plant at East One Hundred and Thirty-seventh 
Street and the Illinois Central Railway Tracks, Riverdale, near 
Chicago. It will be one-story, 65x140 feet, and is estimated to 
cost in excess of $40,000. The construction contract has been 
awarded to the Austin Company, 208 South LaSalle Street, 
Chicago. ———_—_ 

The Darlington Iron Works, Darlington, S. C., is planning for 
the rebuilding of the portion of its plant recently destroyed by 
fire. Damage was sustained in a number of buildings, including 
equipment. The exact amount of loss has not been estimated. 


The Vulcan Iron Works, Galveston, Texas, has plans under 
way for the construction of a number of additions to its plant 
for increased production, estimated to cost in excess of $75,000. 
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THE PURCHASE OF REFRACTORIES* 


By W. A. HULL, Chief, Refractories Section, 
Bureau of Standards, Washington, D. C. 


PART II 


‘The activities of your Association have unquestionably had 
much to do with bringing the refractories manufacturers to 
a state of mind necessary to a whole hearted cooperation 
in a job like that. Association activities have a remarkable 
effect on the members of an association and on an industry. 
We have seen how it works out in other industries and it 
requires no supernatural vision to see how it is working out 
in yours. 


One of the things that has been made evident by these 
conferences that have been held at the Bureau of Standards 
is that there is a wealth of information about refractories 
under cover. Perhaps it is too soon to expect it to come 
out; perhaps the Association is not ready to take the step. 
but if the cards could all be laid on the table, face up, it would 
go a long way toward straightening out the whole refrac- 
tories situation. 


What I mean is this: a steel company or a corporation 
which builds coke ovens makes tests and keeps records 
of performance and the results, except for certain general 
facts or conclusions are held as confidential information; 
the individual refractories manufacturers and the Refrac- 
tories Manufacturers Association make tests and get, when 
they are able, records of performance, and the results arc held 
as confidential; the Bureau of Standards makes a valuable 
investigation in which the properties of something like seventy 
brands of fire brick are determined and the results, so far 
as the names of the brands are concerned, are held as con- 
fidential. Think what a help it would be, in the writing of 
specifications and in the intelligent purchase of refractories. 
if all this information could come out in the open. IT would 
hardly have the hardihood, at this time, to ask that such a 
course be followed. I realize that you manufacturers would 
hesitate to see your pet brands paraded for inspection, 
stripped of all the bunk and mystery with which your sales- 
men have kept them clothed and padded for decades: but 
I want to point out the alternative. 


For a long time, we have been deceiving ourselves with 
the idea that the trouble with the refractories situation is 
that the user will not pay the price for the quality and the 
workmanship and the uniformity that he is demanding in 
refractories and that consequently, we cannot give them to 
him. Well, whose fault is it if he will not pay the price? 
Are most of the big users afflicted with some chronic sort 
of refractomania, which prevents them from following a 
sound policy in the purchase of this particular class of sup- 
plies? Are most of them so lacking in co-ordination between 
the purchase office and the production and accounting de- 
partments that they pay no attention to the effect of the 
quality of refractories on the cost of a ton of steel or what- 
ever their product may be, or is it possible that they are 
doing the best they can with the information available? 


Is the real trouble the lack of a market for really su- 
perior refractories, or difficulty in getting better prices for 
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the common run of refractories. Suppose a purchasing agent 
does buy the cheapest one of a number of good brands of 
fre brick rather than the best. Perhaps it is poor economy 
to do that, but if so, why does he do it? Is it simply that 
the purchasing agent is unduly zealous in the matter of 
making a record or is it a part of a definite policy of his 
company? What might you or I do in his place? A num- 
ber of brands of brick are available, any one of which is 
known to be suitable for a given purpose. There is a con- 
siderable difference in price between what we may term the 
aristocrats of the lot and some of the more lowly ones. No 
useful facts are available for the guidance of the purchasing 
agent in evaluating these brands except their general reputa- 
tions and the records of the production departments; and 
it has been demonstrated that it 1s next to impossible to 
make accurate comparisons of the service of similar kinds 
of fire brick because of the irregularities and the accidental 
features of service conditions. What is the reasonable thing 
for the purchasing agent to do? Can you blame him very 
much if he solves his problem by driving as hard a bargain 
as he can and buying that one of a number of suitable brands 
which he can buy for the least money? 


In taking advantage of low prices, a user faces the pros- 
pect that he may run into difficulties from variations in 
quality, from bad workmanship and various defects that he 
might not encounter to the same extent if he were to pur- 
chase from a company which maintains higher standards in 
these things as well as in price. This does not necessarily 
follow, however, and the user may feel that he can afford to 
take the chance, safe-guarding himself meanwhile by a rigid 
system of inspection and testing. Isn’t this a fairly reason- 
able explanation of the procedure followed by some of the 
consumers and isn’t it possible that they are getting away 
with it to the disadvantage of the refractories industry? Isn't 
it just possible that the whole industry is suffering from the 
effects of the secrecy about brands? If the manufacturer who 
is selling his product at a comparatively low price, had defi- 
nite figures to show that his brand of brick is as good as 
he thinks it 1is—knows it 1s, possibly, then he might have the 
nerve to hold out for a decent price and get it. Henry Ford 
is credited with saying “Never lock up your engineering de- 
partment—you may lock out more than you lock in.” It 
seems worth while to consider whether manufacturers do not 
lose more than they gain when they keep some of their in- 
formation confidential. 


At the Bureau of Standards, we know from the inquiries 
that we receive, that consumers are eager for information 
about the qualities of different brands of brick. We do not 
give it to them because it is confidential information and to 
that extent we help to keep men in ignorance who are eager 
for facts. There are two things that in normal times keep 
the prices of refractories down—the law of supply and de- 
mand, and ignorance. Users refuse to pay a premium for 
superior quality simply because they have no way of know- 
ing they are going to get it. They may not even know when 
they do get it. 


Now the law of supply and demand is something difficult 
to overcome but the other factor can be controlled and if 
producers could overcome their inherent bashfulness about 
brands it would speed up the process of education amazingly. 
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L. H. Miller, formerly connected with the Cleveland office 
of the Bethlehem Steel Company, has resigned to become 
managing director of the newly organized National Steel 
Fabricators’ Association, the object of which is the estab- 
lishment of standards for the guidance of steel fabricators 
with the view of bringing about uniformity in steel building 
construction and the conserving of steel used for this purpose. 


R. M. Rice, purchasing agent, La Belle Iron Works, 
Steubenville, Ohio, recently resigned to go into business for 
himself in Wheeling, W. Va. His successor has not been 
announced. 


C. J. Madjett, has been made. general manager of the 
London Bridge Works, London, Ont. Mr. Madjett was 
formerly manager of the Standard Steel Construction Com- 
pany, Welland, Ont. 


J. T. Osler, who has been connected with the Hubbard 
Steel Foundry Company, East Chicago, Ind., in the capacity 
of manager of the roll department, was recently appointed 
general manager. 


Charles J. Graham, who is vice president of the recently 
reorganized Graham Bolt & Nut Company, in which the 
Jones & Laughlin Steel Company now is largely interested, 
has been appointed special sales representative for the latter 
company. 

“Several changes were made in the personnel of the swb- 
sidiaries of the Wheeling Steel Corporation at a recent meet- 
ing of the board of directors. D. Allen Burt, who besides 
being vice president and treasurer of the Wheeling Steel 
Corporation has been president of LaBelle Iron Works, has 
become chairman of that company and is succeeded as presi- 
dent by A. J. McFarland, who a few months ago was made 
general manager of this company. W. W. Holloway has 
been made president of the Whitaker-Glessner Co. succeeding 
Andrew Glass, who has held that position besides that of 
vice president in charge of operations of the Wheeling Steel 
Corporation. George W. Moore, general manager, Ports- 
mouth, Ohio, works, Whitaker-Glessner Company has been 
named vice president of the company. 

John McConnell, vice president in charge of operations of 
the United Alloy Steel Corporation, Canton, Ohio, and Elton 
Hoyt of Cleveland, have been elected directors of the United 
Alloy Company succeeding J. A. Buell and E. L. Hang. 
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L. P. Ross was recently elected vice president in charge 
of operations of the Replogle Steel Company. 


H. D. Scott, assistant superintendent Yorkville, Ohio, 
Works, Wheeling Steel Corporation, was recently promoted 
to the position of superintendent to fill the vacancy caused 
by the resignation of E. T. McNulty, who has become affili- 
ated with the Charcoal Iron Products Co., Washington, Pa., 
as general manager. 


R. E. Zimmerman, director of the research laboratory of 
the American Sheet & Tin Plate Company, Pittsburgh, has 
been appointed assistant to the president, effective May 1, 
succeeding the late Robert Skemp. 


George Croak has been made general manager of, Palmer 
Foundry & Machine Company, Palmer, Mass. Mr. Croak 
was formerly foundry superintendent of Athol Machine Com- 
pany, Athol, Mass., and associated with the Becker Milling 
Machine Company, Hyde Park, Boston, previous to the 
former. 


John N. Allen has been appointed purchasing agent, Don- 
ner Steel Company, Buffalo, succeeding E. L. Hendrickson. 
Mr. Allen, who resigned as manager of the mining and trans- 
portation department, Brier Hill Steel Company, Youngs- 
town, Ohio, in 1919, to become vice president of the National 
Sales & Trading Company, Cleveland, was connected with the 
Lackawanna Steel Company for a number of years, prior to 
going to the Brier Hill Steel Company. 


Charles J. Thompson was elected president and general 
manager of the Empire Tube & Steel Corporation, College 
Point, L. I., at a recent meeting of that company. Mr. 
Thompson for two years had been secretary and treasurer 
of that interest. L. J. Roine, who had served as assistant 
secretary, was elected treasurer, and J. J. Clegg, formerly 
auditor, was elected secretary. 


James B. Tate has been made general purchasing agent 
for the Pressed Steel Car Company and its Chicago subsidiary. 
Mr. Tate had been acting purchasing agent for the past few 
months and is successor to J. H. Hackenburg, resigned. 


William ‘C. Bulmer has resigned, effective June 1, as super- 
intendent of the open-hearth and Bessemer departments of 
the Carnegie Steel Company at the Ohio Works, Youngs- 
town, a position he has filled for the past six years, to assume 
charge of a department of the Blaw-Knox Company, Pitts- 
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burgh, principally connected with water-cooling appliances 
for open-hearth furnaces and with the sale and installation 
of the McKune type of furnace. 


Ledlie I. Laughlin, son of James B. Laughlin, former 
treasurer of the Jones & Laughlin Steel Company, Pitts- 
burgh, who has been in the Pittsburgh office and mills of 
the company for several years, has joined the New York 
sales office. Mr. Laughlin is a director of the company and 
is seeking experience in all branches of the company’s ac- 
tivities. 

William Hutton Blauvelt has resigned his position with 
the Semet-Solvay Company, of Syracuse, N. Y., and has 
opened an office as Consulting Engineer, in the ‘Equitable 
Building, 120 Broadway, New York City, where he will give 
special attention to the carbonization of fuels, and allied 
subjects. Mr. Blauvelt has been connected for many years 
with the Semet-Solvay and Solvay Process Companies, and 
has taken a prominent part in the development of the by- 
product coke industry in America. On account of his broad 
experience in the carbonization of coal, production of gas 
for domestic and industrial purposes, the recovery of by- 
products and the general utilization of fuels, he is a recog- 
nized authority on these subjects. The first important in- 
stallation of by-product recovery gas producers, of the Mond 
type, was brought to this country and put into operation 
under his direction during the earlier years of his association 
with the Solvay companies. 

Stewart M. Marshall of Perin, Marshall & Estep, con- 
sulting engineers, New York, has left India and is returning 
to the United States by way of England. 

Harry Brown recently tendered his resignation as tech- 
nical manager and as a director of the Bethlehem Ship- 
building Corporation, Ltd. Mr. Brown will leave for an ex- 
tended vacation. 

David B. Rushmore, Chief Engineer of the power and 
mining department of the General Electric Company has been 
appointed to the staff of consulting engineers of the company. 
His promotion is to enable him to devote his time more 
fully to general engineering problems. He is succeeded by 
K. A. Pauly. 

Francis J. Hall, vice president of the Central Iron & Steel 
Company, Harrisburg, Pa., and connected with the company 
for the past 20 years, has resigned, effective May 3lst. 
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Henry Marion Howe died at his home at Bedford Hills, 
New York, on Sunday, May 14th, 1922, from a malady which 
had confined him to his house for more than a year. Mr. 
Howe was born March 2nd, 1848, at Boston, Mass. His 
father was Dr. Samuel G. Howe famous for his service to 
Greece in her war for independence (from 1824 to 1830) and 
later for his labors in the instruction of the blind. His 
mother was Julia Ward Howe, author of The Battle Hymn 
of the Republic, and leader in many reforms. He was gradu- 
ated in 1865 from the famous Boston Latin School, and four 
years later received his degree as Bachelor of Arts from 
Harvard College. Thus equipped, he entered the Massa- 
chusetts Institute of Technology, which gave him in 1871 the 
degree of “Graduate in the Department of Geology and 
Mining Engineering’—a cumbrous title for which the insti- 
tution substituted, a few years later, that of “Bachelor of 
Science.” And Harvard made him Master of Arts in 1872, 
and Doctor of Laws in 1905. 


With the exception of approximately five years devoted 


to the metallurgy of copper, during which he inaugurated 
copper smelting in Chilt, designed and built the works of 
the Orford Nickel & Copper Company at Capelton and 
Tustis, in the Province of Quebec, Canada, and at Bergen 
Point, N. J., and managed the Pima Copper Mining & Smelt 
ing Company in Arizona, Dr. Howe’s whole professional life 
had been devoted chiefly to the development of the iron and 
steel industry, as superintendent of steel works (Joliet, 1872, 
and Pittsburgh, 1873-4), consulting metallurgist, teacher of 
metallurgy, investigator, interpreter, writer and presiding of- 
ficer. While acting as consulting metallurgist he was lecturer 
on metallurgy at the Massachusetts Institute of Technology 
from 1883-1897, professor of metallungy at Columbia Uni- 
versity, 1897,1913, and professor emeritus, 1913-1922. 

Frank Gibbons, who has been in the general offices of 
the Central Steel Company, Massillon, Ohio, for a number 
of years, has been appointed sales manager for the Cleve- 
land district of the company with offices at 904 Swetland 


Bldg., Cleveland. 


Samuel M. Vauclain, president of the Baldwin Locomo- 
tive Works, and John C. Neale, vice president and general 
manager of sales of the Cambria Steel Company, have been 
re-elected directors of the Cambria company for a term of 
three years. 
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PROGRESS IN BY-PRODUCT GAS UTILIZATION 
By H. Dosrin* 


For a brief consideration of our subject. and omitting the 
use of fuel in the blast furnace and boilers. let us start at the 
soaking pits, following on to the reheating furnaces, and through 
the fabricating divisions, to the remote corners where we find 
the blacksmith’s forges. 


The classes of fuel generally met with in the averaye stcel 
plant are by-product gas. producer gas, oil. tar. coal and coke. 
The by-product gas from coke ovens does not always suffice for 
_ all the heating operations of the plant. Especially is this the 
case where a fabricating plant of small steel products ts operated 
in conjunction with the blooming, structural or plate mills. Aux- 
iliary plants of either producer gas, oil or powdered coal are 
therefore operated in conjunction with the available by-product 
gas. 


The Soaking Pits. 

Wherever by-product gas is available, its use for heating 
ingots for the blooming mill offers an ideal application. Where 
there is an occasional shortage, producer gas serves as a fine 
auxiliary. In some plants producer gas serves as the principal 
fuel, and by-product gas 1s used as an auxiliary. 


That the latter gas is an ideal fuel fot the soaking pit, is now 
an established fact in a good many steel plants. Time was, and 
for that matter still is, when all the ills incident to blooming mill 
operation were laid at the door of by-product gas used in the 
soaking pit. In the plants where its practicable and proftable 
use have been learned, one does not hear any more complaints 
of burnt steel or slow heating. 


It is also well known that by-product gas is not as severe on 
the refractories of the soaking pit as is oil or producer gas. 


Remember that, whatever producer gas or oil can do, by- 
product gas can do as well, in fact, better, and if there is any 
steel plant that has been unsuccessful in getting good results from 
the latter fuel, it is not the fault of the fuel by any means. A 
few small changes, either in the arrangement of the piping. or 
the taking out or the adding of a brick here and there, often con- 
stitute the difference between success and failure on this appli- 
cation. 


Reheating Furnaces. 

Coming to the reheating furnaces, we have now an even more 
suitable application for the by-product gas than at the soaking 
pit. If you have an auxiliary fuel for the soaking pits you 
should hardly require one for the reheating furnaces. 

Here we may pcrhaps put our finger on one cause of high fuel 
costs—auxiliary fuel plants are often installed in too many de- 
partments. If you would analyze and definitely determine your 
fuel requirements, as well as your minimum available by-product 


gas supply, and then select the operations for which this gas is 


most ideally suited, and allot the gas to such operations, you 
would find it possible to dispense with a good number of aux- 
iliary fuel installations. Give your fuel co-ordination the same 
care and attention that you give your power co-ordination. 


The furnaces and operations for which the gas is best suited 
should then have the first call on the available supply. To avoid 
confusion, the gas could be pumped and delivered at a high pres- 
sure to the first-call units, and the other mills, not being so 
equipped, could not get the gas, except in periods when the sup- 
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ply is abundant, and would have to resort to their auxiliary fuel. 


It is freely predicted by the writer that by-product gas will 
soon be the only fuel that steel mills will use in their reheating 
furnaces, providing this gas is at all available. This prediction is 
based on the success of a recent experiment in a steel plant where 
the checkers and stack of a reheating furnace were entirely 
eliminated. and the fuel cost, per ton of steel rolled, has for some 
months been consistently and steadily lower than the fuel cost on 
the old type regenerative checker furnaces. Nor has the fuel cost 
practice on this direct-fired, non-regenerative furnace been poorer 
than is tse average fuel cost practice in most mills. The heating 
quality of this furnace compares more favorably with the old- 
type furnaces both as to speed and uniformity, besides consider- 
ably reducing slag losses. As there is no underground work 
whatever on this furnace, you will readily see that the first cost 
does not begin to compare with the old type furnace. This fur- 
nace still has to be perfccted along mechanical lines, but in view 
of the advantages that it seems to offer. it will not be long before 
it will be perfected. 


Fabricating Mills. 


Here is a part of the plant where there is room for improve- 
ment in almost every case. Especially is this true where the plant 
manufactures bolts, nuts, rivets, large and small forgings, and the 
multitude of other small steel products. The same applies to the 
plant which does a good deal of annealing, also welding. 


In going through a forging or annealing shop, it 1s not un- 
common to find the use of oil, tar, blacksmith’s coal and coke, in 
addition to the by-product gas. And in order that the combus- 
tion of the above fuels may be facilitated, steam lines for the oil 
combustion, as well as a multitude of low pressure air blowers 
and high pressure air compressors for the gas combustion, have 
had to be installed. In addition we find the coal car siding for 
the dumping of the blacksmith’s coal. Then the laborers required 
for wheeling the coal and ashes and cleaning the blacksmith’s 
forges. It is now definitely established that by-product gas can 
displace all the above mentioned fuels, as well as the steam, low 
and high pressure blowers, coal and ash handling, and all the dust 
and smoke. A cleaner and speedier welding operation can be per- 
formed with gas than with either coal or coke, and, without fear 
of contradiction, at practically one-tenth the cost. It is all a 
matter of correct application of the gas, and a thorough control 
of the mixture of gas and air. This can be very well done, in 
view of the present stage of development of the art. 


Now getting down to the general lay-out of a fuel conserva- 
tion program, or rather a fuel cost-reducing program, it is well 
to bear in mind that the smaller the furnace the more ideal 1s the 
application of gas for it, and the more refined the operation or 
the product, the mort ideally is by-product gas suited for same. 
So. in laying out a plan, it is best to start with providing the 
smaller operations and furnaces with gas, and, of course, afford- 
ing them first call on the gas. It is obviously simpler and cheaper 
to turn the auxiliary fuel on a row of soaking pits than to cause 
40 or 50 small furnaces to go on an auxiliary fuel. 

In a steel plant where all the furnaces in the fabricating divi- 
sion were converted to a single fuel—by-product gas—and where 
the use of oil and coal was entirely eliminated, thereby also dis- 
pensing with the need for steam, air compressors, low pressure 
air blowers and coal handling facilities, the resultant savings 
were a revelation, and exceeded by far the best expectations of 
the management. 


TRADE NOTES 


The American Industrial Engineering 
Company, Chicago, has recently taken 
an order from the Tennessee Coal, Iron 
and Railroad Company for the installa- 
tion of complete low pressure pulverized 
coal burning plant for utilizing pulver- 
ized coal as fuel under one of the boilers 
in that company’s new power plant a 
Ensley, Alabama. 


The Gas Combustion Company of 
Pittsburgh, Pennsylvania, has recently 
filled its fourth repeat order for Brad- 
shaw Burners at Carnegie Steel Com- 
pany, New Castle Plant, New Castle, 
Pennsylvania. They have also received 
an order to equip the new boiler plant 
of The Tennessee Coal, Iron and Rail- 
road Company at Ensley, Alabama with 
the Pressure Type Bradshaw Burner. 


Metal & Thermit Corporation, New 
York, announces the removal of its 
Pittsburgh Branch Office from 1427 
Western avenue, to 801-807 Hillsboro 
street, Corliss Station, Pittsburgh, Pa. - 


The Atmospheric Nitrogen Corpora- 
tion has ordered from The U. G. I. Con- 
tracting Co., of Philadelphia, additional 
equipment for its blue gas plant at Syra- 
cuse, N. Y. 


The La Belle Iron Works of the 
Wheeling Steel Corp., Steubenville, Ohio. 
have taken definite action to greatly in- 
crease both efficiency and production of 
the open hearth furnaces at their plant. 
One of the furnaces has been rebuilt 
after the McKune plan and sixteen addi- 
tional Chapman Floating Agitators with 
automatic feed are being installed. These 
sixteen are in addition to four already in 
service, thus equipping a large portion 
of the gas producers supplying the fur- 
naces. Previously each furnace was 
supplied by four 8 ft. inside diameter 
hand-poked producers. Asa result there 
was usually a shortage of gas. Now 
three producers equipped with agitators 
easily take care of each furnace, giving 
a uniform supply of high grade gas so 
essential to secure better furnace opera- 
tion and increased production. 

The U. G. I. Contracting Co., of Phila- 
delphia, has received a contract from the 
Northern Indiana Gas & Electric Co. 
for the installation of 15 ft. circular steel 
purifiers to be installed at Michigan City. 
Ind. 

The American Supply Company, 135 
Washington St., Providence, R. I., has 
been appointed agent for the Providence 
district to represent the Quigley Furnace 
Specialties Comovanv of New York, 
manufacturers of HYTEMPITE. The 
Quigley products are warehoused in 
Providence for quick delivery to local 
points. 
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The Electric Furnace Construction Co., 
Philadelphia, advise that the Electric 
Steam Generator of the “Kaelin System” 
recently installed at the Laurentide Paper 
Co., commenced operating April 21st. 
Although only designed for 25,000 kilo- 
watts, this boiler is averaging 34,000 kilo- 
watts and is producing 100,000 Ibs. of 
steam per hour at 125 Ib. pressure. 


The Western United Gas & Electric 
Co. has awarded contract to The U. G. I. 
Contracting Co., of Philadelphia, for the 
installation of one (1) 11 ft. cone top set 
of Carburetted Water Gas Apparatus and 
two (2) Waste Heat Boilers to be in- 
stalled at the Joilet, Ill. plant. Included 
in the water gas installation will be one 
(1) U. G. I. Automatic Control. 

The Taylor-Wilson ‘Manufacturing 
Company, McKees Rocks, Pa., has re- 
cently opened a Sales Office at 1212 Park 
Bldg., Pittsburgh, Pa. This office is in 
charge of Mr. Wm. Y. Banks, Jr., as 
Special Sales Manager. 

The Sharon Pressed Steel Company on 
May Ist will move their office from No. 
66 Broadway to their new warehouse in 
the Dodge Building at No. 47 West 
Broadway, corner of Murray street, 
where they will carry for demonstration 
a complete line of trucks, trailers, skids 
and other pressed steel products. 
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Adam Hilger, Limited, Optical Works, 
75 A Camden Road, London, N. W. 1. 
have issued a very interesting pamphlet 
descriptive of their chemical spectro- 
meter It contains information also re- 
garding the use of this instrument. 


W. S. Rockwell have issued Bulletin 
No. 242. “The Influence of Method of 
Heating and Handling on Quality and 
Cost of Heat-Treated Products,” sum- 
marized in this Bulletin, should interest 
those concerned with the problem.of pro- 
ducing better products at less cost, be- 
cause of reference to essential factors 
generally overlooked in practice and illus- 
trations of the practical application of 
the principles outlined. 

The Scientific Materials Company have 
issued a pamphlet describing “The F and 
F Optical Pyrometer.” This instrument 
is used to measure the temperatures in 
Fuel Beds, Heat Treating Furnaces, 
‘Coke Ovens, Open Hearth Furnaces, 
Soaking Pits and other locations where 
high temperatures are obtained. 

Paul Haehler Co. Chicago, Ill. has 
issued a new catalog which describes in 
detail its line of industrial ovens. The 
construction of Maehler ovens is given. 
as well as data on ventilation and circu- 
lation, assembling or setting up, fuels for 
industrial ovens, gas-heated ovens, elec- 
tric heat and its adaptation to Maehler 
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ovens, conveyor and special type ovens, 
core ovens, potash tanks and boiling 
cauldrons and oven accessory equipment. 
The booklet is well illustrated. 


The Page Steel & Wire Co., Monessen, 
Pa., has just issued a new handbook de- 
scribing and illustrating interesting de- 
velopments in the welding field. 


The Aeroil Burner Co., Inc., Union 
Hill, N. J., has just received from the 
press its new bulletin, No. 20, on “Oil- 
Burning Appliances.” 


Clement K. Quinn & Co., Duluth, 
Minn., has issued its 1922 Analyses of 
Lake Superior Iron Ores. 


The Grindle Fuel Equipment Co., Har- 
vey, Ill, has issued its first general cata- 
log on Grindle powdered fuel equipment, 
which contains 40 pages of text and illus- 
trations. The advantages of powdered 
fuel in general is given and the advan- 
tages and operation of the Grindle system 
in particular. Copies will be sent to in- 
terested parties on request. 


The Chapman-Stein Furnace Co., Mt. 
Vernon, O., is circulating four separate 
bulletins on industrial furnaces under one 
cover. These furnaces are of the re- 
cuperative type, in which the air and 
usually the gas, are both preheated by 
passing through chambers previously 
heated by the spent gases. The furnace 
applications described in the bulletins in- 
clude rolling mill use, forging and an- 
nealing. The data given are complete and 
very interesting. 

The Peabody Engineering Corp, New 
York, has published an 8-page illustrated 
bulletin in which a mechanical atomizer 
and air register is described. This air 
register is designed to give absolute con- 
trol of the air supply under varying load 
conditions. The shutters are so arranged 
that they give the air current the correct 
amount of rotation for all loads, and the 
register is so constructed that all the 
shutters may be placed in the position 
to give the right amount of air for per- 
fect combustion by turning a handle. 


The R. J. Teetor Co., Muskegon, Mich., 
is circulating an illustrated folder in 
which attention is called to its line of 
molding machines. Three models are 
described. 


The Independent Pneumatic Tool Co., 
Chicago, has published a small folder in 
which pneumatic drills for light work. 
drilling, reaming, wood boring, screw 
driving, cleaning, polishing, removing 
ceale, paint or rust are described and 
illustrated. 

The Shepard Electric Crane & Hoist 
Co., Montour Falls, N. Y., is circulating 
a 4-page illustrated bulletin in which an 
electric hoist is described and illustrated. 
It is claimed this hoist has a wide range 
of application. Details of construction 
are given in the folder. 
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WHEELING 


The Mo-lyb-den-um Roll 
Wheeling Mold & Foundry Company 


Wheeling, West Virginia 


Capacity Per Month 


PENINSULA PLANT Steel Castings and Steel Rolls.....................4-. 3000 Tons 
Tron Castings: ...5.652 6s. kwxeen cea s obavee Seabed eT Ae GiS ne: 4 1000 “ 

WARWOOD PLANT Sand and Chilled RPO: BOM as oaticy Bbw Oe eats eens he 1000 “ 

MANCHESTER PLANT agent REO: FROG © 3) o:i2sg:h-5 a's odes 2s BLS eteate Oa 500 “ 


See Article on Pages 358 and 359. 
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